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INTRODUCTION

Trypsin-dispersed cells prepared from the kid-
neys of domestic pigs grow well in tissue culture
and can readily be established as permanent cell
strains. At least six such strains have been de-
seribed, or mentioned, in Ihe lierature (1-6).
Most of these reports
ity Sxera i Kiney sesing have ben devel-
oped in our laboratory, and one of these, LLC-
PK,, is described in detail in this report. This
strain has some unique characteristics which may
be of interest to investigators in several areas of
research.

MATERIALS AND METHODS

Cell culture preparation and origin of LLC-
PK,. The kidneys from a 17-1b juvenile male
Hampshire pig were aseptically removed after ex-
sanguination of the donor animal. Both kidneys
were minced, pooled together, and trypsinized by
the procedure described by Younger (7). A 1-to-
400 suspension was made of the final cell pac
‘medium 199 containing 10% horse serum (HS)
and 100 units penicillin and 100 jg streptomycin
per ml. This was used as the inoculum for 16-07.
bottle cultures. By 4 days of incubation at 37°C,
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the cultures were essentially confluent, and were
refed with medium 199 containing 5% HS and
antibiotics. The first subeulture was made on the
6th day by stripping the cells from the glass with
0.1% Armour's crystalline trypsin prepared in
Earle's balanced salt solution. Antibiotics were
discontinued at this time. Passages were made at
approximately weekly intervals, and the split
tio was gradually increased until it became rou-
tine at 1 to 15. A total of 88 consecutive passages
were made before the cell strain was frozen and
stored in liquid nitrogen. 1t has been in and out of
our frozen cell bank on numerous occasions over
the 17 years since its origin in 1958. The highest
passage to which these cells have been advanced is
318

Media, sera and cell strains, Medium 199
(MI199) was prepared in our laboratories, essen-
tially according to the formula given by Morton in
icle (8). Hanks' balanced salt solu-
tion was used, and the following slight modifica-
Niacin 0/0.75, inositol
0.05/0.50, Tween 80, 50/20.0 and ATP 2.0/10.0
(Lilly/Morton, mg/ll. Other media were pur-
chased from commercial sources. HS was ob-
tained from our own horses; fetal bovine serum
(FBS) was purchased. The Y-15 cells were ob-
tained from Dr. Benjamin Sweet, and PK,s was
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PIG KIDNEY STRAIN LLC-PK,

TABLE1

TumomGeNiciTy Testswirs LLC-PK, CeLts

Hansters: 6)
(24)

onedaysold.

Weanlings.
Neomaten,”

purchased from the ATCC. LLC-PK; and LLC-
PK, were developed by the same procedure a;-
scribed for LLC-PK,. + was ini
from the kidney cortex tissue from one donnr.
while LLC-PK, was from the medulla of the kid-
ney of another donor. Both donors were 14-day-
old male Hampshire pigs. A modified or altered
subline n! LL(}PK,‘ LLC-PK,,, was obtained
from M Kelle

Ouammnve growth studies. Replicate cultures
were planted in T15 flasks as described by Evans
and co-workers (9), and nuclear counts were per-
formed by the method of Sanford and corworkers
(10). Procedures for growth of cells in suspension
cultures were published previously (11).

Karyology. Chromosome pi
‘made either by the method of Tj
or by that of Moorhead and Nowell (13). Direct
counts were made under oil immersion at a mag-
nification of X 1125 from cells which were still in-
tact. More precise counts were obtained from
photomicrographs

‘umorgenicity studies. These tests were per-

formed as indicated in Table 1. The tests on 21-
day-old white rats were done by the method of
Sigel and co-workers (14). In the hamster cheek-
pouch studies the animals were treated with 5.0
mg cortisone at the time of cell inoculation, and 5
additional doses were given during the next 24
days. The cells contained in 0.1 ml of medium
were inoculated into both cheek pouches. Ham-
sters immunosuppressed with rabbit antihamster
Iymphocyte serum (Microbiological Associates)
were given 0.25 ml on 2 consecutive days prior to
cell inoculation, on the day of inoculation, and at
3- to d-day intervals during 24-days post cell
inoculat natal hamsters were inoculated
subcutaneously in the nape of the neck.

Virology. An influenza A strain (1134) and a B
steain (1760, isolated in human cell cultures,

G
[ suppresion
X Xeray and Cartisone
10 Cortisone
10 Cortisone
Cortisone

Antilymphocyte Serum
None

were obtained from Dr. William G. Mogabgab.
‘These strains were passed 8 and 12 times in pri-
‘mary rhesus monkey kidney cells (pRMK| prior
to passage in LLC-PK, cells. All other influenza
viruses were originally egg-passaged strains, car-
ied in our laboratories, which had been adapted
t0 growth in pRMK cells. Swine parvovirus was
obtained from Dr. D. L. Croghan. Hemaggh-
tination (HA) assays for parvovirus were done in
tubes with 0.5 ml of virus dilltion, and 0.5 ml of
0.4% guinea-pig red blood cells. M199 was used
as the diluent in these tests. The tubes were incu-
bated for 2 0 4 hr at room temperature before the
tests were read out. TCID., (Tissue culture infec-
tive dose) determinations and HA assays were
done 7 days after virus inoculation.

Plasminogen activator. For production of plas-
minogen activator (PA) cultures were grown to
confluency with serum-containing medium, and
then refed with M199 only. Samples of the me-
dium were taken periodically for PA assay. The
assays were done by the fibrin clot lysis method of
Astrup (15) and expressed as CTA units per ml
(Committee on Thrombolytic Agents).

Liquid nitrogen preservation and tests for con-
tamination. Cultures in the advanced logarithmic
growth phase were used for freeze-preservation.
The monolayer was washed with M199, and then
stripped from the flask by treatment with 0.2%
erystalline trypsin solution. Following two rinses
with M199, 1 103 X 10° el were put into glass-
1.0 ml M199 containing 3%
red alyorcl. The ampoules
were held in the vapor phase nitrogen for
50 min, and then submergod fo storage: Tho subr
line adapted to serum-free M199 was handled in
like maner, except that the serum was omitted.
For recovery, ampoules were thawed quickly in a
37°C water bath, and the cells were transferred to

0 ml MI99 with 3% FBS and 2% filtered
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