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SUMMARY

Procedures for establishing primary cultures of
human thyroid tissue are described. Tissue
removed surgically from patients with papillary
carcinoma, follicular adenoma, and hyperthy-
roidism were grown in culture, In addition,
normal cells were separated from the margins of
the excised tumors and were also cultured.
For each gram of thyroid tissue cultured
after surgical removal, more than 1 x 10° cells
attached to culture dishes. A mixture of 2.5%
fetal bovine serum supplemented with insulin,
hydrocortisone, transferrin, glycl-1-histidyl-L-
lysine acetate, somatostatin, and epidermal
growth factor was added to nutrient media
containing equal parts of Ham’s F-12 and «
minimum essential medium. Complete medium
selectively supported epithelial cell growth while
restricting fibroblast cell growth, especially
during the first two weeks of the primary culture.
Epithelial and fibroblast cells retained their
morphology during the culture period.

Culture conditions that affected the response of
cells to X rays were identified. During the
culture period, first and second passage cells were
compared for differences in their radiosensitivi-
ties. In all cases, cells from cancer, adenoma,
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normal, and hyperthyroid patients showed dif-
ferencesin their responses to radiation depending
on the cell passage number. However, results of
replicate experiments of first passage cells that
were exposed to X rays showed good agreement
between experiments, This technique makes it
possible to quantitate the effects of chemical and
physical cytotoxic agents on proliferating human
thyroid epithelial cells.

INTRODUCTION

Tissue culture methodology has - enabled
investigators to study the proliferation of cells
after exposure to a variety of toxic agents.
While, cells from several human tissuzes and
organs have been cultured, most primary
cultures were restricted to fibroblastlike cells
which could be easily induced to proliferate in
culture. As a result, in vitro studies of stromal
fibroblasts of various human organs have been
numerous in  comparison to studies of the
response to injury of parenchymal epithelial cells.

The difficulties of growing primary cultures of
epithelial cells without fibroblast cell contamina-
tion have led to several novel approaches to cell
selection. Lasfargues and Moore! used periodic
applications of collagenase to maintain long-term
cultures of mammary cells containing up to 90%
epithelial cells. Some investigators used tech-
niques such as substituting citrulline for
arginine,? D-valine,3 or a proline analogue* to
restrict fibroblast cell growth. Others encouraged
epithelial cell proliferation using partially defined
media consisting of growth hormones and
steroids.®® S§till others used physical separation
techniques including discontinuous density
gradients™® and differential filtration techniques
to enrich the epithelial cell population in culture.?
A method to clonally culture human thyroid
epithelial cells is reported here. The methodology
incorporates several of the techniques mentioned
above.

MATERIALS AND METHODS

Cell Origin

Thyroid tissue was obtained from patienis
undergoing surgery of the thyroid for papillary
adenocarcinoma, medullary carcinoma, adenoma,
or hyperthyroidism. Normal cells were obtained
from those patients with either thyroid cancer
or adenoma. Except for those with hyper-
thyroidism, none of the patients had received
therapy prior to surgery. All patients diagnosed
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as having hyperthyroidism were treated for at
least one year prior to surgery with methyl-
mercaptoimidazole. At the time of surgery their
serum thyroid hormone titers were within
the normal range.

Media

The basic nutrient medium consisted of equal
parts of Ham’s F-12 and o minimum essential
medium (eMEM). The growth medium was
supplemented with glucose (1.5 gfliter), and
penicillin (100 IUfml), and streptomycin
(100 pg/ml). In addition, depending on the
treatment conditions, 15%, 10%, 5%, or 2.5%
fetal bovine serum (FBS), plus six medium
supplements including insulin (10 pg/ml),
hydrocortisone {20 ng/ml), transferrin (5 ug/ml),
glycl-1-histidyl-L-1lysine acetate (10 ngfml),
somatostatin (10 ng/ml), and epidermal growth
factor (EGF, 10 ng/ml), were added.

Preparation of In Vitro Cultures

Surgically removed tissue was placed in sterile
centrifuge tubes containing the basic nutrient
medinum mentioned above for fransportation to
the laboratory. Thyroid tissue was minced into
pieces of about 1 mm® and then incubated at
37°C with gentle stirring for two hours in
collagenase {Worthington type) that was diluted
to 300 mU/ml in saline, Next, the cell suspension
was passed through a coarse filter (53 um average
pore size) in order to remove large cell aggregates.
The suspension was centrifuged at 1,200 rpm for
10 minutes and the supernatant was discarded
while the packed cells were resuspended in fresh
growth medium. We found that plating cells at
high density helped to increase the yield of
epithelial cells while restricting fibroblast
proliferation.  Therefore, aliquots of cells at
high concentration were added to 60 mm
diameter cultore Falcon dishes containing 4 ml
of medium. The dishes were incubated in a
humidified 5% CO, atmosphere at 37°C.

After a period to allow cell attachment (about
18 hours), dishes were carefully washed with
phosphate buffer solution (PBS) to remove red
blood cells, cell debris, and unattached cells.
Fresh medium was added to the dishes and the
cells were grown in mass culture for four to six
days, “Using this procedure the yield of cells
after overnight attachment was approximately
1.4 x 10° cells/g of tissue (wet weight).
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Cells at either first or second passage were used
- throughout the experiments. First passage cells
were prepared by tirypsinizing nonconfluent
primary celis in mass culture in 0.1% trypsin
with 0.01% EDTA for five minutes. Second
passage cells were derived from first passage cells
grown in mass culture.

Cell Growth Studies

In order to quantitate cell growth kinetics,
moncdispersed cells in suspension were plated in
dishes containing one of the four different types
of complete medium at a concentration of
2 x 10* cells/dish. One dish from each medium
was sampled daily. All remaining dishes were
refed after seven days.

Growth curves were fitted to the data by the
least squares method. Since saturation appeared
to occur at approximately 1 X 10° cells/dish,
only observations with less than 9 x 10° cells/
dish were included in the analysis, so as not to
bias the estimation of growth rates during the
period of exponential growth.

Epithelial and Fibroblast Cell Identification

The proportion of epithelial and fibroblast cells
in culture was determined by morphological
criteria.  Spindle-shaped cells were scored as
fibroblasts in primary culture and stood out
distinctly from the more numercus rounded
epithelial-like cells. The relationship between
the proportion of epithelial cells, duration of
culture, and medium constituents, was analyzed
by linear logistic regression analysis.

Clonal Cytotoxicity Assay

Cell cultures were trypsinized and plated in sets
of four dishes with sufficient numbers of celis
to yield approximately 40 colonies. A cyto-
toxicity assay was established by exposing cells
to ionizing radiation and then quantitating their
ability for clonal growth.

Eighteen hours after plating, attached cells
(except for those in control dishes) were
X-irradiated at room temperature with a Softex
x-ray machine operated at 40 kVp and 3 mA
with 0.2 mm aluminum external filtration and a
dose rate of 6.38 Gy/min. Immediately prior to
irradiation all but 0.5 ml of medium was
discarded from each dish to facilitate uniform
irradiation of the cells by these low energy
photons.  After irradiation, the dishes were
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replenished with fresh medium. The same
procedure was followed for control dishes.
Seven days later, cells were refed with medium
and allowed to grow for the remainder of the
14-day incubation period, after which the
attached cells were fixed in formalin and stained
with Giemsa. The number of colonies per dish
was determined by counting only reproductively
viable colonies defined as having more than
50 cells. Plating efficiency (PE), or the fraction
of cells that formed colonies was calculated by
dividing the number of colonies formed by the
number of cells plated. The surviving fraction
following a specific radiation dose D, was
calculated as
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The survival data was fitted to the multitarget,
single-hit model,
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where S(D) is the probability that a cell will form
a colony after exposure to dose D, and the
survival parameters are mean lethal dose (Dg)
and extrapolation number (n). This model was
fit by the method of maximum likelihood. It
was assumed that, at exposure dose D, the
number of colonies formed follows a Poisson
probability distribution with expected value
N x PE x S(D), where N is the number of cells
exposed, Estimates of the gquasi-threshold doses
D,, were calculated from estimates of D, and n
by the formula D; = Py X In(n). If the
estimate of n was less than one, D,_.1 was set fo
zero, Comparisons of survival curves were based
on analysis of variance of survival parameter
estimates.

RESULTS

Cell Morphology

The typical morphology of human thyroid
epithelial cells grown in culture for seven days is
shown in Figure 1A. Even after 12 days in
culture, epithelial cells retained their character-
istic rounded shape, while fibroblast cells
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Figure 1. Primary culture of human thyroid cells. A. Cells grown in vitro for seven days;
B. Colonies of cells cultured for 14 days.
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remained spindie shaped. Figure 1B shows cell
colonies that originated from unirradiated cells
after 14 days in culture. Colony sizes varied
only slightly in unirradiated cultures; variation
was much more marked following high dose
irradiation.

Growth Rates and Fibroblast Contamination

Figure 2 shows the population growth in primary
culture of one patient’s normal thyroid cells
grown in a mixture of Ham’s F-12 and aMEM,
supplemented with 5%, 10%, 15% FBS, or with
2.5% KBS and six growth additives. The growth
rate {(i.e., the slope of the growth CUTVES)
increased significantly with increasing concentra-
tion of FBS (P < 10°). Estimated doubling
times for cells grown in 15% FBS and 5% FBS
were 28 hours and 38 hours, respectively. Cells
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Figure 2. Growth eurves of normal human thyroid cells grown in vitro. Growth

conditions are described in the text.

Medium was replenished seven days after cell

plating. Samples were taken daily to determine population doubling.
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grown in medium supplemented with 10% FBS
or with 2.5% FBS plus the six growth additives
doubled every 32 hours. Cells in 2.5% FBS with
six additives thus grew at a rate significantly
greater than that expected in 2.5% FBS without
additives (P < 107%); in fact the growth rate in
2.5% FBS with additives was not significantly
different from that in 10% FBS without additives
{P=.44).

Fibroblast contamination of primary cultures
seven days after cell plating was evaluated in cell
cultures from 13 patients (Table 1). In all 13
cases, fibroblasts accounted for no more than
12% of the cells. Cancer cell cultures had a
somewhat lower average level of fibroblast
contamination (4.1%) than normal cells or cells
from patients with other diseases (normal 6.4%,
adenoma 6.9%, hyperthyroid 6.1%); however
this difference is not statistically significant.
The evolution of fibroblast contamination over a
period of two weeks was observed in six cell
strains (Figure 3). Each cell strain was grown
both in 10% FBS and in 2.5% FBS with six
medium supplements. After accounting for the
overall level of fibroblast contamination of each
cell strain, the fibroblast contamination was
found to be significantly greater, on average, in
10% FBS than in 2.5% FBS with additives
(P < 10°%), However, this relative advantage of
2.5% FBS with additives was not seen uniformly
in all six cell strains; the difference in response
varied significantly between cell strains (P <17°%),

The results of the radiation cytotoxicity and
clonal assay experiments which compared the
response to X rays of first and second passage
cells from individual patients are summarized in
Table 2. In every instance, the PE of cells in
second passage was greater than that of the
corresponding first passage cells. In all five
direct comparisons using normal cells, the cell
survival curves of first and second passage cells
differed significantly. In the one comparison
using adenoma cells, the survival curves were not
significantly different; however, the cells involved
had an exceptionally low PE. One of two direct
comparisons of hyperthyroid cells yielded signifi-
cantly different cell survival curves. The results
in Table 2 suggest no pattern regarding radio-
sensitivity; in some instances cells in second
passage were relatively more radiosensitive, but
in others, relatively- less radiosensitive, than the
corresponding first passage cells,

BU 6 HTEA L 02 /- B o1 & & - MRa
REFM LML A, Co kS 6 o MEAE
Mz725%FBS 2 HwiGEnF, HHEA
M2+ 2.5% FBS 2 AWwWBa kv, s ZI
ERTHMAL A (P<107%). &K, 2.5%FBS &
HMEAHALsHRALABE L, WHEAZME 0%
FBS # MV 2B CHBRIIERLZRLGH
Gh ok (P=.4).

FIRHETER 7 HH 0SB TOSEFMBRNEA L,
BEOBRENHPEEERIIOVTEEL 2~ (F1),
BEERIIECT, SHEFEMEIAROLR% 25D
BIzT Ehbol. BN RFROBMEFHAREAD
THE(4.1%)3, EfilaldmoBsinsdgo
MR (IE#:6.4%, ISME:6.9%, FMIRIFKEETT
EAED6.1%) L0 2 Er-4. LAL, DR
HMHEMIIAETIRA2 Y., Kooflaske, 23EMO
Ml ESFMREADETF T R (H3).
ZftlaikiZ, 10% FBS & A-oDEMEARIZ M A
2.5% FBS A F MM ¢4, ZFabko B
HMPEARAOBABIIDVWTAZ L, SHEFME
WAREW, FHLT, WA EMZ 5 2.5% FBS
LM b10% FBS oA A HELEBI -4 (P<10 ).
L#LEH5, 2.5% FBS » MAEIHI 2 AL 284
O Z OEM OB, SO oMk T Iz~
RRREbsNEd o, RIBOZMRKIZIE-T
HEIZE®LA (P<107Y).

HERE L SHFLE - REEAMR R U8 R Ak (AR
DX T 5 HIE & B L7 s 813 E HEER,
RUro-rBRERBROEREE212F L0k, 2
ZHEWT, BE1ASKEEO PEE, #ET3H—X
AN Zh LN ATH-. IEHMaEAVE
HONHEBREFTANTIIEVT, E—ARTFHETX
A BOMREFRBIEEIE2-TvA, 81
filgg AWi—D20 R EnT, SHEMBITETE
ERE LD, HEHERIFIICE Y PERS
FLa, BRIVEREEEMICET 2 Zo0ERE
o365 —23, ARIRL ML TFE % |
ALA. ZR2OBRL, BRI EI>wT—8D
BRY—YERBETILOTIERV. S5 TR, Tk
HEFCARRIE 3T IE 4 5 S —RaE R HIR & 0 BB AYE »
BABEZMERL =Y, 03, kiERe
03 8 KR L H B 0 7 A e AR A o 72,



RERF TR 10-84

TABLE 1 EPITHELIAL AND FIBROBLAST CELLS FROM

7-DAY PRIMARY CULTURES

#1 WEET RGO LEERRE VR
Patient No. Cell Type % Epithelial % Average
83.02 Normal 91.9
83.13 ” 98.9
83.18 » . 815 } 936
83.29 ” 96.4
83.05 Cancer 92.4
83.18 » 100.0 } 95.9
83.34 » 96.0
83.02 Adenoma 97.7 I 93.1
83.06 ” 88.2 '
83.11 Hyperthyroid 96.0
83.14 ” 92.3
83.15 » 98.0 } 939
83.16 » 88.9
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Figure 3. Fibroblast cell growth in human thyroid cultures. Six patient cell cultures
were grown in medium supplemented with either 10% FBS or with 2.5% FBS plus six
growth additives. Normal, cancer, adenoma, and hyperthyroidism eell eultures were used.
Cuitures were trypsinized and medium was replaced on days 8, 15, and 22, postplating.
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TABLE 2 RADIATION RESPONSE TO FIRST AND SECOND PASSAGE THYROID CELLS:
COMPARISONS BASED ON INDIVIDUAL PATIENTS’ CELLS

#£2 B—ROERMEAFRIGERO S ERIE: £8%0MRIH-T R

Patient No. Passage No. pE(V) D, Dq(3) n(® Y@
NORMAL CELLS ‘

§3.02 1 180, 190 99.0% 1.2 554% 59 1.8*0. 938 **
2 232, 246 99.6% 1.1 37.0% 56 l5%0.1 :

83.34 1 115 779+ 2.4 6392104  23%03 994 sas
2 177 88.2% 19 60.1%t 8.1 20102 ’

83.35 1 099 794+ 27 472%119 18303 o
2 114 69.8% 2.3 984+ 81 4.1%06 ;

83.40 1 110 794 % 2.6 814% 99  28%04 4 ses
2 120 934+ 2.8 61.5+10.7 1.9+0.3 ’

§3.42 14 074, 078 865% 2.5 763% 9.6 24303 .0 L
2 089, 100 77.9% 2.0 652% 7.7 23+03 :

ADENOMA CELLS

83.02 @ 001, 003 147.4%10.6 23.1+59.1 1.2+0.5 L62

2 003, .005 1304105 61.1£532 16107 :
HYPERTHYROID CELLS

83.11 1 037 86.7% 4.3 421%161 1.6%03 197
2 047, 066 B826% 23  415%f 87 1.7%02 .

83.41 1 023 1125+ 8.2 2162324 12£04 00 4.
2 079 736t 3.0 B42+114 31106 )

(1) Data from simultanecusly replicated experiments were combined for estimation of cell survival
parameters in this table; in such cases, PE values for both replicates are given.
WA Ay — Dt OLy, AEEHRRE—> e E, F0BEW, ARUERD PE HamL i
(2) Based on likelihood ratio test with 2 df. Statistical significance indicated as in Table 3.
BHEZOEELREZEES, HHNABREAICRLALOLAL.
(3) Parameter estimate = SE; Dy and Dq values given in c¢Gy.
s A—F—HERE SE; D, J:.D.1 DI eGy TRLU .
(%) Based on combined data from two replicate experiments on successive days.
BHTA2EMIEF- 2 2E0EHERE—2 LT EHEF—FIIHTL.

Reproducibility of the Assay

The variability of PE as a function of individuals
and cell passage number is illustrated in Table 3.
Replicate experiments using cells from 12 dif-
ferent patients were conducted to evaluate the
reproducibility of PE and of the radiosensitivity
assay. The left side of Table 3 gives the results
for 12 pairs of experiments (cells from nine
patients) in which the two replications were
performed simultaneously, while the right side
of the table lists the results for six pairs of
experiments (cells from five patients) in which
the two replications were separated by intervals
of from 1 to 18 days. For 2 of the 12 simulta-
neously replicated experiments, there was a
statistically significant difference between the
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two PE wvalues. In both instances the cells
originated from hyperthyroid patients; in one
case the cells were in second passage, and in the
other case the cells were late ih first passage.
Four of the six pairs of experiments replicated on
different days had significant variation in PE. In
both of the other pairs, the second replicate
experiment was begun on the day after the
first experiment.

The estimates of cell survival parameters for the
12 pairs of simultaneously replicated experiments

RERF TR 10-84

BB CEESENEONL. WAL, MG
FRIRERETEFERR TH 22 20 b—HiE
ERMAMRT, MRS - RBEEREO
W TH ok BABHERELTIT 226 HoOER
®36, AHEPECHEERESHLRLL. o2
DS, 2EEOEBRIIBEOER T AAL,

#E RS EEERIT SMPEE T A -y~

TABLE 3 REPRODUCIBILITY OF PLATING EFF[CIENCYU)
#3 oum-EREoBmR#EY

Simultaneous Replications Replications on Different Days

Patient Passage Plating Patient  Passage @) Plating
No. No. Efficiency No. No. Interval Efficiency
NORMAL CELLS
83.02 1 0.18¢, 0.190 83.35 1 8 0.058, 0.099***
83.13 1 0.122,0.125 83.42 1 1 0.078, 0.074
83.02 2 0.232,0.246 83.34° 2 6 0.177,0.207*
83.42 2 0.089, 0.100 83.40 2 18 0.120, 0.073*x
CANCER CELLS
83.05 2 0.141, 0.156 - - - —_
ADENOMA CELLS
83.02 2 0.005, 0.003 83.02 1 1 0.003, 0.001
8342 1 2 0.139, 0.090%**
HYPERTHYROID CELLS
83.14 1 0.092, 0.098 - - - -
83.15 1 0.080, 0.090 — — - -
83.16 1 0.062, 0.071 - - - -
83.450(3) 1A 1 0.053,0.045 - - - -
1B 1 0.086,0.128%%* — - — _
83.11 2 0.047, 0.066* - - - —

(1) statistical significance of differences between PE for each of two replicate experiments is given by
2EAMRAERIAFACIHTAPEOHMNAEREE, ROLIEFRasNS:
Sug .0I<P<.10, * .001<P<.01, **.0001<P<.001, *** P<.0001

(2) Number of days between replicate experiments.
REZBROMOHH

(3) The 1B replications were performed seven days after the 1A replications.
IBRAFHRILLIAREEBO 7T HikzfFbh k.

11
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are given in Table 4. For one replicate pair, there
was a significant difference between the results
of two assays performed simultancously; for
two other replicate pairs, the différences were of
marginal significance. In all three of these cases,
the assays were based on second passage cells;
however the PE values within each of the three
pairs did not differ significantly (Table 3).

HEMFR4ITRLA, VO KEERTR, BRI
Thi o0 REOCERIIERT2EISIZDH SN,
D 2ETIE, ZOBILELALHEIAE 2o 2.
NG 3FTATICEWT, BB 2 REER I
#HLTHhNAYN, 3HITAFAOMIZPE HO
BFRLZEGROER Lo (F3).

TABLE 4 REPRODUCIBILITY OF SIMULTANEOUSLY REPLICATED

CELL SURVIVAL ASSAYS
#4 FERZEVEsh --MEEEREOFRME
Patient No. Passage No. Do(z) D, &) n(2 2 (1)
NORMAL CELLS
83.02 1 10L3% 17 447% 82 16301 .,
: 964+ 1.7  67.8% 84 2001 .
83.13 1 822% 22 768 89 25303 .
80.9% 2.2  76.1% 92 26+03 -
83.02 2 95.6% 16 484 74  LTE0L ..,
1037+ 1.7 248% 84 13%0.1 :
83.42 2 88.6% 3.6 644139 2104
843+ 35  88.0%13.0 2.8%05 '
: CANCER CELLS
83.05 2 893% 26 397105 16202 (o
8.1t 24  620% 94 2.1%03 26 Sug
ADENOMA CELLS _
83.02 2 11545110 953%59.0 23%13 (o
1702 £25.9 - 08+05 be oug
HYPERTHYROID CELLS
83.14 1 735% 28 1026110 40208 .o
66.2% 27 1150 96 57%1.1 :
83.15 1 1244 % 5.1 74%198  L1%02
1225 4.9 - 1.0£02 -
83.16 1 942% 3.6 996155 29%06 .o
921+ 3.5 111.0%145 33307 :
1A 83.4% 4.3 - 09£02 ..
835+ 45 35+17.0  1.0%0.2 '
§3.45(3
1B 972% 34  214%132  12%02 .
99.7+ 31  133%122 1.1%01 :
83.11 2 823% 30  445%105  17£02 .
834% 37  340+157 15%03 :

(1} Based on likelihood ratio test with 2 df. Statistical significance indicated as in Table 3.
BhE2oLERIZESS. gamFEtagicrilibos@FLE.

(2) parameter estimates * SE; Dg and Dq values given in cGy.
1Ryt —F—HFEML SE; Dy & Dg WL oGy TRL 2.

(3} The 1B replications were performed seven days after the 1A replications.
IBREBERBLIARSERO THRILTbAL.
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The results for the six pairs of nonsimultaneous
replications are given in Table 5. In these cases,
irreproducibility of the cell survival assay cor-
responded to that seen for the PE; in particular,
when two replicate experiments were begun on
successive days, the resulting survival curves were
not significantly different.

RERF TR 10-84

6 OERBERBEEZBOER RS ICAL &,
INSOERIIEOT, MREFREORFRED
PEOBSEMBLA. Bz, 220 KERE P EH
LA RICEEEhEE, 2OEEEoNEETFHE
HEEEERS B

TABLE 5 REPRODUCIBILITY OF CELL SURVIVAL ASSAYS REPLICATED ON
DIFFERENT DAYS
#5 BER3HEIRELTHbLAHREFREOFRE

Patient  Passage 6] (3) (3) (3) 2(2)
No. No. Interval D, Dq n X
NORMAL CELLS
83.35 1 8 796+ 3.3 1089+t134 39%08 29.4 A%
794t 27 472+119 1.8 £0.3
83.42 1 1 88.6+ 3.6 6441139 21%04 1.58
843t 35 83.0+t13.0 2805 "
83.34 2 6 88.2% 1.9 60.1+ 8.1 2.0+0.2 215 #**
86.3% 1.8 323+ 7.6 1.5+0.1 )
83.40 2 18 934+ 2.8 61.5+10.7 1.9+0.3
89.6+ 39 498%160 1703 745U
ADENOMA CELLS
83.02 1 1 154.7 £16.5 - 1.0£0.6 0.39
141.5+13.5 434+722 14%17 ’
83.42 2 2 88.0% 2.6 60.3+£10.3 2.0%0.3 23.0 #%*
1015+ 3.8 56.3%15.0 1.7£0.3 i

(1) Number of days between replicate experiments.

HERBOMO B &%

(2) Based on likelihbod ratio test with 2 df. Statistical significance indicated as in Table 3.
HBHEZOLELIZETS, HHPHAEHIEILRLALOEFAL.
(3) Parameter estimate + SE; Dy and Dq values given in cGy.

/2% A — 5 —REMLSE; Dk D OHEI Gy TRL .

DISCUSSION

Methods have been established for culturing
primary human thyroid epithelial cells in both
mass and clonal culture, A mixture of medium
and 2.5% FBS supplemented with growth ad-
ditives provides cells with the nutrients and
hormones necessary to encourage epitbelial cell
growth. Epithelial cells retain their morphology
in culture and are the dominant cell type for at
least three weeks. Their distinctive shape during
colony formation make them easy to identify
(Figure 1).
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As shown in Figure 3, fibroblast cell growth over
a two-week period can be reduced relative to
epithelial cell growth when the defined growth
medium is used. This is especially'true if, during
the establishment of the primary cultures, cells
are plated at high density. As cells are sub-
cultured repeatedly, fibroblast cells proliferate
and eventiunally become the predominant cell
type. However, if experiments are performed
using cell cultures that are no more than two
weeks old, greater than 90% of the resulting
colonies will be epithelial.

The PE values for patients selected to represent
all thyroid disease groups varied widely. Within
each group, however, PE values were less variable.
Also, when cells were sampled repeatedly at the
same passage and on the same day, PE values
were similar,

The length of time and manipulation of cells in
culture can have a profound effect on cell
radiosensitivity. Although the degree and
direction of change between first and second
passage cell radiosensitivities is not consistent, it
is clear that for all thyroid cell conditions
examined, significant differences occurred.

Within the experimental conditions discussed, it
is now possible to mass-culture human thyroid
epithelial cells for a prolonged period of time.
In addition, we have developed methods for
reproducible clonal culture of these cells,
Consistent results can be obtained that will allow
comparative cytotoxicity studies of normal and
neoplastic human thyroid epithelial cells.
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