at birth before the neonates had begun to
nurse. None of the 81 offspring was
infected. The nine dams were killed and
autopsied. All had mesocercariae in their
mammary glands.

To determine whether postnatal infec-
tion could occur, we orally inoculated 11
parturient mice with 200 mesocercariae
each, returned them to their litters, and
allowed them to nurse the offspring. Be-
fore the females were infected, however,
three neonates were removed from each
litter and examined as controls. None
was infected. Three uninfected, age-
matched neonates from our rodent vivar-
ium were transferred to each litter to
restore its full complement. After 21
days a total of 99 nurslings from ten of
the litters were killed and autopsied. All
99 were infected with mesocercariae,

“including the 30 transfers. Autopsies of
ten of the lactating mothers showed me-
socercariae in the mammary glands of
each.

The eleventh female and her litter
were used to determine whether initial
infection of a paratenic host could pass
to a second litter and then to a third
generation. The female was mated again,
and she produced a second litter of ten
offspring. At 21 days postpartum the
offspring were killed and autopsied. All
were infected with mesocercariae. Fe-
males of the first litter were reared to
maturity and mated. Only two produced
litters. Autopsies of the 17 third-genera-
tion offspring 21 days postpartum
showed 13 to be infected with mesocer-
cariae.

The murine paratenic host was similar
to the feline definitive host in that trans-
mammary infection occurred in 100 per-
cent of the second generation that nursed
from infected mothers. Also, females of
both species were able to infect a second
litter. The two host species differed sig-
nificantly in that only paratenic hosts
could transmit an initial infection to the
third generation. Mesocercariae undergo
a complex migration in the definitive
host, with diversion to the mammary
glands occurring only in lactating fe-
males. In a paratenic host mesocercariae
behave as though it were perpetually
lactating, and in each generatjon they
migrate to the mammary glands, there to
remain, without further development,
until being passed to the next generation.

Of the two mammalian species we
studied, the mouse most closely models
the larval dynamics in a human. This is
important from an epidemiological point
of view because mesocercarial stages are
highly pathogenic in humans. If our re-
sults in mice are extrapolated to humans,
then one may reasonably surmise that a
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human female, once infected, will trans-
mit mesocercariae to all the children she
nurses. Moreover, her female offspring
may pass the same worms to their off-
spring. These migrating larvae might in-
vade vital organs of a newborn, leading
to physical or mental impairment, or
even death.
WESLEY L. SHoopr

KENNETH C. CORKUM
Department of Zoology and
Physiology, Louisiana State
University, Baton Rouge 70803

References and Notes

1. M. Shea, A. L. Maberley, J. Walters, R. S.
Freeman, A. M. Fallis, Trans. Am. Acad.
Ophthalmol. Otolaryngol. 77, 784 (1973).

. R. S. Freeman et. al., Am. J. Trop. Med. Hyg.

25, 803 (1976).

. P. C. Beaver et al., ibid. 26, 422 (1977).

W. M. Stone and F. W. Smith, Exp. Parasitol.

34, 306 (1973).

. J. B. Rees, W. E. Sykes, M. D. Rickard, Aust.

Vet. J. 51, 497 (1975).

. G. C. Miller, Parasitology 82, 335 (1981).

W. L. Shoop and K. C. Corkum, J. Parasitol.

69, 731 (1983).

A. D. Johnson, ibid. 54, 324 (1968).

. W. L. Shoop and K. C. Corkum, ibid., in press.

, ibid. 67, 928 (1981).

SOV NN W AW N

5 December 1983; accepted 10 January 1984

Simian AIDS: Isolation of a Type D Retrovirus and

Transmission of the Disease

Abstract. A type D retrovirus related to but distinct from Mason-Pfizer monkey
virus was isolated in vitro from the blood of two rhesus monkeys (Macaca mulatta)
with simian acquired immunodeficiency syndrome (SAIDS). Three juvenile rhesus
monkeys that were injected intravenously with tissue culture fluids containing this

virus developed SAIDS after 2 to 4 weeks.

The simian acquired immunodeficien-
cy syndrome (SAIDS), which occurs en-
demically in colonies of macaque mon-
keys in the United States (/, 2), resem-
bles the acquired immunodeficiency syn-
drome (AIDS) in humans in overall
clinical manifestations, pathology, and
immune deficiency. However, in the
simian form of the disease, the ratio of
helper to suppressor T cells is not re-
versed, nor is there a high incidence of
Preumocystis carinii pneumonia in af-
fected monkeys. By means of a filterable
agent present in tissue extracts and plas-
ma of sick monkeys, SAIDS has been
transmitted to healthy monkeys (2, 3).
Here we report the isolation of a new
type D retrovirus resembling Mason-
Pfizer monkey virus (MPMV) from the
blood of two rhesus monkeys (Macaca
mulatta) with SAIDS. The virus was
grown in tissue culture, and tissue cul-
ture fluids were used to transmit SAIDS
to juvenile rhesus monkeys.

In a study of some of the biophysical
properties of the then unidentified etio-
logic agent, we obtained plasma from an
infected monkey (RM-20265) and mixed
it in the cold (for 20 minutes) with an
equal volume of ether to destroy the
infectivity of ether-sensitive agents. Un-
treated plasma and ether-treated plasma
were each inoculated into juvenile rhe-
sus monkeys. After 6 months, the two
animals that received ether-treated plas-
ma remained healthy whereas the four
animals that received untreated plasma
developed SAIDS as defined previously
(I, 4). Plasma from a rhesus monkey
with SAIDS was subjected to ultracen-

trifugation, and the pellet, after being
suspended in phosphate-buffered saline,
was centrifuged to equilibrium in a 20 to
60 percent linear sucrose gradient. The
gradient was divided into six fractions,
and each fraction was inoculated intrave-
nously into rhesus monkeys. Only the
lightest two fractions (1.14 to 1.18 g/ml
average density) transmitted SAIDS to
recipient monkeys. These data indicated
that the SAIDS agent had the physical
properties of an enveloped virus.

The studies that led to the isolation of
the SAIDS agent are summarized in Fig.
1. RM-18610 was a 3-year-old female
with spontaneously occurring SAIDS
(5). A mixture of tissue homogenates
from RM-18610 was inoculated into RM-
B883, who developed SAIDS 4 months
later. A heparinized blood sample from
RM-B883 was inoculated intravenously
into two 12-month-old monkeys (RM-
20141, RM-20335) and into primary rhe-
sus monkey kidney (Rh-MK) cells (cul-
ture C1132). RM-20141 and RM-20335
had an accelerated course of the disease
and were moribund from SAIDS by 60
and 65 days after inoculation. Their
symptoms were typical, and included
generalized lymphadenopathy, spleno-
megaly, neutropenia, diarrhea, weight
loss, and lymphoid depletion (I-5).

Cultures C1132 and C1281 (the latter
being inoculated with blood from a dif-
ferent SAIDS case, RM-20265) were se-
lected for further study because the
blood used to infect these cultures had
produced SAIDS in juvenile rhesus mon-
keys (3). Cells from the two cultures
were passaged three times and a portion
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was prepared for electron microscopy
and for hemadsorption assays. Some
cells were stored in liquid nitrogen and
their culture media were frozen at
—70°C. C1132 cells displayed no cyto-
pathic effect, but a few syncytia were
noted. The culture was negative in the
hemadsorption assay against the red
cells of eight species (rhesus monkey,
human, chicken, rabbit, guinea pig,
goose, rat, and rattlesnake). C1281 cells
also displayed a few syncytia. C1281,
and subsequently C1132, when exam-
ined by electron microscopy, had parti-
cles resembling type D retroviruses rang-
ing in size from 110 to 130 nm (Fig. 2).
Occasional budding particles, character-

Fig. 1. Schematic diagram of
the SAIDS transmission stud-
ies which led to the isolation of
a type D retrovirus and pro-
duction of disease. Symbols:
**_ alive with overt clinical
SAIDS; ***, dead from
SAIDS. Dates are shown for
the different steps of the stud-
ies. Numbers prefixed by RM-
are identification numbers for
rhesus monkeys. The mon-
keys were colony-bred and
maintained in facilities accred-
ited by the American Associa-
tion for the Accreditation of
Laboratory Animal Care. RM-
18610 was a 3-year-old female.
The other monkeys are also
female and range in age from 1
to 2 years. To initiate the cul-
ture C1132, we exposed con-
fluent primary rhesus monkey
kidney cells (Rh-MK; M.A.
Bioproducts, = Walkersville,
Maryland) to whole blood for
18 hours, then washed the
cells free of blood and main-
tained them with minimum es-
sential medium (Gibco) con-
taining 10 percent fetal calf
serum, 100 mM glutamine, and

Cli32 Rh-MKcells
inoculation r/20/33

Three in vitro transfers

EM——ClI32 cells

One transfer

Virus compared
to MPMV by RIA

istic precursors of type D virions, were
seen (6, 7). Uninfected Rh-MK cells
showed no virus particles.

For transmission studies in vivo (Fig.
1), 4.0 ml of frozen medium from C1132
was thawed and inoculated intravenous-
ly into RM-21308, an 18-month-old fe-
male. This animal developed neutrope-
nia, generalized lymphadenopathy, and
splenomegaly after 16 days and by 30
days after inoculation had a decreased
lymphocyte response to the mitogens
concanavalin A, phytohemagglutinin,
and pokeweed mitogen. At 52 days, the
moribund animal was killed. Lymphoid
tissue sections showed lymphoid deple-
tion typical of SAIDS (/, 4). Two juve-

RM -18610

( a naturally occurring SAIDS case)
Tk

174/83

Spleen, bone marrow, lymph node, liver homogenate

Intravenous lnolculnuon 1/6/83
RM-B883
x%
4/19/83
Wholelblood

Intravenous inoculation
4/20/83

RM- 20141 RM-20335
Kok Tk
6/20/83 7/1/83

Cells and medium trozen

|
Thawed 11/5/83

Medium
Cl055 Rh-MKcells 11/5/83
Intravenous inoculation
C1/5/83 Two transters
vi let 12/20/
RM-2i308 ''TVe Pellet 12720783

KWK

12/30/83 py_213i5 RM-21345
*k kR
1/19/84 1719/84

Virus compared
to MPMV by RIA

100 U of penicillin and 100 wg of streptomycin per milliliter. C1055 was initiated by treating
subconfluent primary Rh-MK cells with Polybrene (5 wg/ml) for 24 hours and then inoculating
the cultures with tissue culture fluid from C1132 (EM, electron microscopy).

Fig. 2. (A and B) Transmission electron microscopy of thin sections of (A) C1132 cells and (B)
C1281 cells stained with uranyl acetate and lead citrate. Cells were trypsinized, centrifuged, and
fixed in Karnovsky’s solution (18). (A) A virion is shown with the cylindrical core characteristic
of type D retroviruses (7). (B) a similar particle is shown sectioned perpendicular to the virion in
(A). (C) C1132 cells containing a budding virion with a ring-shaped core characteristic of type D

retroviruses. (x100,000)
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nile monkeys inoculated with compara-
ble amounts of uninfected Rh-MK cul-
ture fluids still remain healthy 5 months
after inoculation.

To confirm this observation, we sub-
jected medium from C1132 to ultracentrif-
ugation (50,000g) and, resuspended the
pellet in fresh culture medium. Portions
of this suspension were inoculated onto
fresh Rh-MK cells (C1055). After two
passages, 120 ml of the C1055 medium
was subjected to ultracentrifugation, the
pellet was resuspended in culture medi-
um, and portions of the suspension were
inoculated intravenously, without freez-
ing, into two juvenile females (RM-21315
and RM-21345). These monkeys devel-
oped, by 16 days after inoculation, gen-
eralized lymphadenopathy, splenomega-
ly, and neutropenia, and their peripheral
lymphocytes showed a decreased mito-
genic response. Lymph nodes biopsied
on days 16 and 23 showed changes typi-
cal of SAIDS. These two animals are still
alive with SAIDS 8 weeks after inocula-
tion.

No sex differences in susceptibility to
SAIDS have been observed (/-3). In the
present studies, two juvenile male mon-
keys (1 to 2 years old) inoculated with
culture fluids from C1055 have devel-
oped the early signs of SAIDS 4 weeks
after inoculation (generalized lymphad-
enopathy and splenomegaly).

The tissue culture fluids used in the
SAIDS transmission experiments were
assayed for antigens of MPMV, a type D
retrovirus originally isolated from a rhe-
sus monkey with a spontaneously occur-
ring breast tumor (7). Viral pellets pre-
pared by ultracentrifugation showed
complete competition in a homologous
radioimmunoassay (RIA) for the MPMV
core antigen p27 (Fig. 3A). The slopes of
the competition curves were similar to
the slope of the MPMYV standard indicat-
ing a close antigenic relationship to
MPMV p27. The endogenous type D
virus of langur monkeys (Presbytis spe-
cies) (PO-1-Lu) also competed in the
assay. This result was not surprising
since PO-1-Lu is genetically related to
MPMYV (7). In contrast, pellets prepared
from C1132 and C1055 did not compete
in a homologous RIA for the MPMV
envelope glycoprotein gp70 (Fig. 3B),
even when viral antigen concentrates
were 250-fold more than necessary for
detectable competition. Mouse mamma-
ry tumor virus, Rauscher murine leuke-
mia virus, and human T-cell leukemia
virus type 1 (HTLV-1) did not compete
in either assay. Thus the gp70 in the
culture fluids may be antigenically differ-
ent from MPMYV gp70 or may have been
sheared during ultracentrifugation. This
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latter explanation seems unlikely since
pelleted virus was highly infectious for
rhesus monkeys and Rh-MK cells, and
the infectious agent sedimented as an
enveloped virus in a sucrose gradient.
Pellets prepared by ultracentrifugation
of medium from C1055 were found to be
negative in an RIA broadly reactive for
type C viruses. In this assay we used
antiserum (8) prepared in goats by se-
quential immunization with purified core
proteins of several type C retroviruses.
The radiolabeled antigen in the assay
was the p28 core protein of the endoge-
nous primate type C virus (CPC-1). The
viral pellets were also negative when
tested in an RIA for the HTLV-1 core
antigen p24. These results suggest that
type C viruses are not present in C1055.
Studies were also conducted at the
National Institutes of Health. Pooled se-
rum from two monkeys (RM-20414 and
RM-20322) with spontaneously occur-
ring SAIDS at the California Primate
Research Center was sent to NIH where

it was inoculated into two male rhesus -

monkeys, RM-B991 and RM-B992, both
of which developed SAIDS. Pooled fil-
trates of serum (0.45 wm pore size) from
these monkeys were inoculated into RM-
E17. When RM-E17 developed ad-
vanced SAIDS, 1.0 ml of serum was
collected and used to inoculate primary
bone marrow cells (5 x 107 cells per 75-
cm? vessel) obtained from a normal rhe-
sus monkey. Cultures were maintained
at 37°C in enriched McCoy Sa medium
containing 0.1 wM hydrocortisone and 25
percent fetal calf serum. After five serial
passages, high reverse transcriptase ac-
tivity was detected in fluids collected
from adherent fibroblast cells of the bone
marrow cell culture. After four addition-
al passages of the infected fibroblasts, a
virus was purified from the culture fluids
by isopycnic banding in a neutral sucrose
gradient. The fraction occurring in the
ultraviolet absorption peak at 1.15 g/ml
was inoculated into two rhesus monkeys
(RM-E427 and RM-B959). Both animals
developed SAIDS after 5 weeks and died
at 8 weeks. Type D retrovirus was seen
by electron microscopy in the fraction
occurring at 1.15 g/ml, and the reverse
transcriptase activity associated with
this band showed a preference for
Mg** when tested with polyriboadeny-
late - oligodeoxyribothymidylate;; , 18
and polyribocytidlyate - oligodeoxyribo-
guanylate;, , 18 (9).These are all charac-
teristics of type D retroviruses.

Thus a type D retrovirus that is partial-
ly related to MPMV appears to be the
etiologic agent of SAIDS in the ma-
caques at the California Primate Re-
search Center. This virus contains the
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core protein but not a detectable enve-
lope glycoprotein of MPMV and has
been repeatedly isolated from cells in-
oculated with blood from monkeys with
SAIDS. Its etiologic role in SAIDS must
be further confirmed by neutralization
with appropriate antisera and with mo-
lecular and biologically cloned isolates.
A similar virus grown in Raji cells has
been obtained from macaques with
SAIDS at the New England Regional
Primate Center (10), although successful
induction of SAIDS with virus grown in
Raji cells was not reported. The restric-
tion endonuclease cleavage pattern of
our retrovirus isolate appears to be iden-
tical to that of the New England isolate
0, 11).

The association of this type of retrovi-
rus with SAIDS is not unexpected. After
the initial isolation of MPMYV (7), early
passage virus was inoculated into new-
born rhesus monkeys and, although no
tumors occurred, almost all animals de-
veloped a syndrome very similar to
SAIDS (12). However, later in vitro pas-
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Fig. 3. Homologous RIA for (A) MPMV p27
and (B) MPMV gp70. Pellets obtained by
ultracentrifugation of cultures were disrupted
by 1 hour of incubation in 0.01M tris-HC1, pH
7.8, 0.1M NaCl, 0.001M EDTA, 0.1 percent
Triton X-100 and 0.05 percent sodium desoxy-
cholate, and then tested in twofold serial
dilutions for ability to compete with '*°I-
labeled viral proteins for binding limiting
amounts of antisera. Antisera and unlabeled
antigen were incubated for 1 hour at 37°C, and
then '*I-labeled antigen was added (20,000
count/min). After incubation for 1 hour at
37°C and overnight at 4°C, antigen-antibody
complexes were precipitated by addition of 20
wl of Staphylococcus aureus (10 percent) and
centrifugation at 2500g for 30 minutes. Radio-
activity in the pellets was determined in a
gamma counter. All the results were normal-
ized to 100 percent binding in the absence of
competing antigens.
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sages of MPMV were nonpathogenic for
newborn rhesus monkeys (/2). Our re-
view of the histopathology of one such
monkey dying in 1972 showed lymphoid
depletion typical of SAIDS. A mixture of
type C and type D retroviruses was also
recently isolated from a pigtailed ma-
caque (Macaca nemestrina) with enzoot-
ic retroperitoneal fibrosis at the Univer-
sity of Washington Primate Center (I/3).
This isolate was lost during cultivation in
vitro and is not available for comparison
with the SAIDS retrovirus (/3).

These results focus further attention
on the role of retroviruses in the etiology
of human AIDS (/4). They also indicate
that the blood stream is a source of the
SAIDS virus. However, in contrast to
the murine (15) and feline (/6) models of
retrovirus-induced immunosuppression,
the amount of virus in SAIDS plasma
and tissue is very low (= 10* particles
per milliliter), (/7) and the virus is a type
D rather than type C retrovirus. This
simian model should prove useful for
determining how an infectious retrovirus
causes depletion of lymphoid cells and
for the development of measures for
controlling SAIDS in primates.
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T-Cell Growth Factor Gene: Lack of Expression in Human

T-Cell Leukemia-Lymphoma Virus-Infected Cells

Abstract. Activated mature T cells require T-cell growth factor (TCGF) for con-
tinuous proliferation. However, many mature T cells infected with human T-cell
leukemia-lymphoma virus grow independently of exogenously added TCGF. It is now
reported that cells infected with this virus also lack detectable TCGF messenger
RNA (less than one copy per cell) and thus do not produce their own growth factor.
The results apparently rule out an autostimulation mechanism of growth control.

T-cell growth factor (TCGF, interleu-
kin 2) is required for the continuous
proliferation of specifically activated ma-
ture T lymphocytes (7). Similarly, some
neoplastic mature T cells require TCGF
for their growth in vitro, although in
some cases without the requirement of
prior antigen and lectin activation (2).
This is apparently because at least some
of these cells already possess TCGF
receptors (3). Some mature T cells in-
fected with human T-cell leukemia-lym-
phoma virus (HTLV) require TCGF for
growth early in culture. Subsequently,
many of the HTLV-infected cell lines

Fig. 1. Expression of 1
TCGF gene in HTLV-
infected cells. Po-
ly(A)-selected RNA,
size-separated by
agarose gel electro-
phoresis, was hybrid- {15 —, '
ized with labeled

cloned TCGF DNA.

2 3 4 5 6 7

become independent of exogenously
added TCGF (4). Some of these cell lines
constitutively produce and respond to
their own TCGF (3), while other cell
lines do not elaborate detectable extra-
cellular TCGF (5). The question thus
arises whether the latter cell lines are
truly independent of TCGF or produce
small quantities of TCGF, sufficient for
growth but undetectable by conventional
assay procedures. Moreover, it is possi-
ble that these HTLV-infected cells pro-
duce TCGF that is not externalized and
that would not be detected in extracel-
lular medium. A more direct answer to

8 9 10 11 12 13 14

Lanes 1 to 14 are for RNA from: 1, PHA plus TPA-stimulated Jurkat cells; 2, TCGF-
independent HUT 78 cells; 3, TCGF-independent HUT 102 cells; 4, another preparation of
TCGF-independent HUT 102 cells; 5, TCGF-independent C5/MJ cells; 6, TCGF-dependent
C5/MJ cells; 7, TCGF-independent C10/MJ cells; 8, TCGF-independent C10/MJ cells treated
with TPA-PHA; 9, TCGF-independent B2/UK cells; 10, TCGF-independent B2/UK cells
treated with TPA-PHA; 11, TCGF-independent MT-2 cells; 12, TCGF-dependent MI cells; 13,
TCGF-independent MO cells; and 14, TCGF-independent Molt 4 cells (immature T). Poly(A)-
selected RNA was obtained as described (/5). After denaturation at 65°C in 50 percent
formamide, RNA (10 pg per lane) was subjected to electrophoresis in 1 percent agarose slab gel
containing 6 percent formaldehyde and transferred to a Zeta Probe membrane (Bio-Rad
Laboratories) by electroelution (7). Hybridization with 3?P-labeled nick-translated cloned
TCGF DNA was performed at 37°C for 16 hours in a mixture containing 50 percent formamide,
five times standard sodium chloride and sodium citrate (SSC, 0.15M NaCl and 0.015M sodium
citrate, pH 7), 0.05M sodium phosphate buffer (pH 7), five times PM (0.02 percent each of
bovine serum albumin, polyvinylpyrrolidone, and Ficoll 400), yeast RNA (200 png/ml), dena-
tured DNA (20 pg/ml), 0.1 percent sodium dodecyl sulfate (SDS), and 10 percent dextran
sulfate. The membrane was subsequently washed repeatedly with SSC and 0.1 percent SDS at
65°C, air dried, and exposed to a Kodak XAR film with the use of intensifying screens. Where
indicated, cells were treated with TPA (10 ng/ml) and PHA (1 pg/ml) for 20 hours.
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this question could be obtained from
a study of TCGF messenger RNA
(mRNA) in these cells. This is now pos-
sible because a human TCGF comple-
mentary DNA (cDNA) sequence has
been molecularly cloned (6, 7), providing
a sensitive probe for evaluating the
expression of the TCGF gene. We have
previously demonstrated that the pro-
duction of TCGF is regulated at the
transcriptional level (7). Therefore, if
these cell lines synthesize TCGF, wheth-
er externalized or not, they would be
expected to contain TCGF mRNA. Here
we show that several of the TCGF-inde-
pendent cell lines do not contain detect-
able TCGF mRNA, suggesting that the
immortalization of mature T cells by
HTLV may sometimes be by mecha-
nisms that bypass the TCGF-TCGF re-
ceptor system.

The TCGF gene recently cloned from
a normal human lymphocyte cDNA li-
brary (7) was identical to the clone from
the human lymphoma Jurkat cell line (6)
and contained the complete coding se-
quence for TCGF, in additionto 5’ and 3’
untranslated sequences. We have shown
that this gene is transcribed into an 11§
to 125 mRNA in all human TCGF-pro-
ducing cells (7). To determine if such an
mRNA species was also present in
HTLV-infected cells, we analyzed pol-
yadenylate [poly(A)]-containing RNA
from these cells by the Northern blot
procedure, using cloned TCGF DNA as
a probe (Fig. 1). The cell lines examined
included those derived from HTLV-posi-
tive T-cell malignancies (HUT 102, MO,
MI, and MJ), those obtained by HTLV
infection of normal human cord blood
and bone marrow cells in vitro (C5/MJ,
C10/MJ, B2/UK, and MT-2), and an un-
infected mature neoplastic T-cell line
(HUT 78) (see legend to Fig. 1). The
Jurkat cell line, which produces abun-
dant TCGF upon stimulation with phyto-
hemagglutinin (PHA) and 12-O-tetra-
decanoylphorbol-13-acetate (TPA) (7, 8),
served as a positive control.

As expected, 115 to 125§ TCGF mRNA
was readily detected in stimulated Jurkat
cells. A similar mRNA species was also
detected in HTLV-infected HUT 102
and MO cells, and also in HUT 78 cells.
We estimate (9) that Jurkat, MO, and
HUT 102 cells, respectively, contain
about 40 to 50, 5 to 10, and less than §
copies of TCGF mRNA per cell. None of
the other HTLV-infected cells contained
detectable TCGF mRNA. Since TPA in
combination with PHA increases the lev-
el of TCGF mRNA in some cells (7), a
number of HTLV-infected cells were
also examined after treatment with TPA
and PHA. This treatment did not cause
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