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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



WESTONS K OF HUMAN PRIDARY PFORESKIN CiiLS T0 A ChELL-rRXME
DX PRACT OB lN D PROM SKIN
Hlomnalian tissucs contain homeostatic control mechaniznaz

which reculote cell multiplication, and one such mechanism R

been shown to Tunction in vive in skin via a mitotic inhibitor

matevial produced by skin (i). Tris material hss been partially

.purified and is thought to be a basic glycowrotein whicn func-

e
[0}
[0}
w
’_l .
[«
}. -~

«
o

Q
r
O
0O
O
}..J
9
]
[l
L]

ions in complex with adrenalin and

Conside rable vwork ha been done to demonstrate thisc innii-

itory effect on in vivo epidermal mitoses in the mouse (5,6)
(7). With the exception of Iversen'®s organ c&lture
cation on mitotic activity in human skxin (8), no
expceriments have exemined the‘cff cts of skin extiracts con
humen prinary ékinAcells in culturc. In this regard, culturcs

o~

o7 numan primz2ry Toreskin cells have been used to invesilgato

DN

xtract obttzined from skin on the growin

Q

the ~TTects of,dn
and div_.zion of sn1n cells., -As primary cell cultures often
‘retals ;he'basic'characterlstics of their tissues of crigin

(9,1¢), =uch a system might be useful in assessment of cell

growth influencing factors in extracts of skin,
P'r'(*—.'\n‘(?])m'-.« fonolave Al S en £ huna: wimaysy Torogicim "\::.’.'}f:'-.
DRCUTE . tignolayer CuuLTures oI unian priraery Icries:Liy, CEL4ils

noained from. the Naval :_clogical Laberatory, Alamada Califi-
- (&3 v ?

plementzd with 10 per cent fetal calf serunm and antibiotics
(scrmicillin: 100 units/ml; streptomycin: 100 uz/ml ). Cul-
. ' . . . o) N . . ‘s

turs.: were maintairned at 37 °C and supplied with fresh medium

ave. o third day.  Stock primary culiures were passagsd veiween

. - <

1 seecond and third day atter reaciiag confluency inte 2358




aY faleen tissue culture flasks at o seeding Concenteztion
5 ;
.5 - 10,0 x 107 cells per £losk with 25 @l of medium
It o .
(3-% x 10 cells/wml)., TPFor all cxperinents, culiures were
sooczd into 30 ml Falecon tissuc culture flaglka at a ceoncen-
5 . .
cration of 3 x 107 cells per flask in 8 wl of mediun (3.75 7 -.

tcsis were Go-

‘J.

107 cells/ i), Theqpercentaqe cf cells inm
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teriine ~om visual counts of mitotic cells preient in 15

U S 3 M P AT AS A 3 snn de m A o Ao :
randomly seleocted fields using 1nVer ted pnase conirast ml-

sased Trom the Falcen tissue culiure
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fiasks with & 0.3 per cent trypsin (in calcium-magnesiun Irece ~—

—

phosphate buffered saline) solution. ell numbers and cell

voluncs were determined with a Coulter Counter (Coulter
Elocirenics, Hialeah, Florida) ccrnected to 2 multichanncl

ht analyzer. Trypan bLun dye exclucion was used

The experimental medium contained skin extract atv a ccn-
centraticn of 1.0 ng protein/ml and adrenalin at a concentra;
tign of 2,5 X 10'6‘ﬁg/hl. Skin extract was prepared frcm
rats in the following way: immedizately after sacrifice the halir
va.s plucked, +he skin dissecited, cut intd small
with dry ice, and “ocessed through a Universal
Cola physiolecgical saline was added to the initial homogenate,
which Vi ,'further processéd through a Waring Blender to = Tine
consistency, placed in a Serval refrigerated centrifuge and
spun for -30 minutes at 13,500 RPM (22,000 g), 2t L%, Tae

4}

surface 1ipid nater ial and the ccllular residue were diccarced.
The reo moinlng ye llow1sh solution was fll ed through a J.43°

ricron mi llipore~filter, lyophilized and stored ai 0% until
addcd to the experimental medium. = The protein concentraticn

of thn cyiract was determincd from Lowry protein anzlysis (1)
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wilh hunan serun albumin (Cutter Laberatory, Berkelcey,

\

California) as proiein standard. In. these cxiracts the ratic
of carbohydrate to protein was approximately 1:50 as de-
tormined by an anthrone test with dextrose as ciandard.

KRes)ie and Discussion., In Filgure la, changes in nitotic index,

cell volume and cell number are shown for ncimal contirol
culiures of human primary foreskin cells., It may be scen

that the cell volume reaches a maximum, at acout 21 heours afiter
sccding. Following this cell volume maximum, onc sSecsS Th2
initial_increasé in cell nuaber, which tegins to risec about

2% hours afier seeding. Also, at 24 hours the mitotic index
becins to rise dramaticaliy, coming to a maximum half-way

- throuzh the initial increase in cell number, and decreasing

rapidly as this increase in cell number levels off to a2 zla-
teau, having completed the first division cycle. This pla-
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teau occurs between 35-40 hours aftier seedings, after which
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cocond cell division wave.commences, although the ef-
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is not as marked. This demping of the respeonse is also
. . /8 : . <
noxn by the mitotic index and cell volume curves, 1In ail

0

control growth experiments, we have found this highly preaic-
table initial temporal surge of cell aivision. This “pseudo-
Synchronéus" pattern can probably be attributed to our sian~
Gand retinod of serial cultivation,

'CellACUlfures‘iniﬁiaicd vith experimental imedium ccntain-
'ing'ski. extract and adrenalin, exhibit a définite increzase
ci 3 hours in the lag vperiod preceeding the firsi wave of czil
~divicion, This longer lag period is apparent in all three
cell parameters stuéied as shovm in Figure 1b. In compzrison

with thz control cell growth parameters, the initial stcp
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inoreonse At coll nunber has beon oliminweted, and the well

derinad pealis of mitotic index and cell velume have boen

N . O - 3 - ) - -
roduccd in amplitude and sharspness., These changes ctrongly
3 - oyt . ~ 3 - Yy e O $5 L]
indicate o decrecase in the-degres ¢f coudo-cynchrony

cultures initiated with adrenalin alone were not different

cultures, Also, cultures treated at variou:

ontrol
times (32-%2 hours after sceding) during active cell divis-
tion with bilochnemical exiracis odizined from leg muscle
along (l.O-ﬁg protein/ml), leg nuscle (1.5 mg protein/ml)
plgs adrenalin, or lung exiract (1.5 mg protein/ml) plus
_adrcnalin showed no difference from control cultures.
Growth inhidbition was seen with cultiures ireated only with
Siin extrzet (1.0 mg protein/ml) and +this inhibition weas
adrenalin, This‘déta indicates that wnile adrenalin will

the effect, the active component is contained in

Our skin.extraCt.can'be considered patent, as mouse i

ViVD sz;;lments indicate approximaiely a 16 per cent de-

1y potentiated by the combination of skin extract with

crar3ion in ear epidermis mitotic index as com ed to control

animals after intraperitoncal injections of 1.0 mg protein per

grzi: of animal. * Also,. in preliminary experinenis invesiiga-
‘ting possible cellular modes of action of skin ex*v°ct, -
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n rat liver mitochondrial respiration and cxidative

proscherylation in viiro were examined., No effects of exirac

were found, sugﬁesting that the effect of mitotic innhibvition

phorylation.
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Although our exiract has cefinite effcetz on the
cf growth of human primary foreskin cells in tizczue
ure, further work in extract purification and mode of

on is neceded.

Zusammpenfassung

ca s

er Einfluss eines biochemischen,zellfreien Hautesn-

tracts auf menschliche Vorhautzellen wurde ‘in decr Xultur
“"

-oon . . .
gepruft. Veranderungen der Zellwachstum Paramecter,

einschliesslich Zellzahl, Ausmass der Mitcserate, und -

[1)

Zellvolumen z2igen eine eindeutige Einschrankung der
Zellwucherung, welche einen aktiven Bestandteil des

Extracts zuzuschreigen ist.
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Chzages in cell volune, mitotic index nd cecll auvazd

-
coxcrol hunan foreskin cells. Data points inGicr.ie

Lo

and svandard deviation oauu_nea from the measuren ent

- . .

Coreskin cells
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(1.0 mg vrotein/ml) and adrenalin (2.5 = 10"6 mg/ﬁl)

Data points represent the mean and stendard deviation ol

from the measurement of Tive flasks per time interval,
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