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ROLE OF DEXAMETHASOVE IN THE TREATMENT OF HUMORAL
HYFERCALCEMIA OF MALIGNANCY (HHM) USING JAR HUMAN
' CHORIOCARC%()MA CANCER CELL LINEAS A MODEL.
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Sumnpiary: Tumors cause multip}:, cffects on the skefeton and on calchum homeostasis, but they do $0 in
specific patterns which are becoming betfer defined as the mediators responsible become more fully
characterized. Approximately 1,000,000 people die each vear in Western Europe and - the United States
froimn. these three malignancies bone. hung, and breast and the majorily of these have bone metastases: Bone
is the third commonest  site of metastatic disease in tumors of all types and the:second most commeon in
breast and prosfate cancers. PTH-rP produced by tumor cells of various forms is a killer in at least 15% of
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the. 1,000, 000 cases. reported in U.S.-and Western Europe a significant nuinber that is hard to ignore. The

sole aim of this research is to establish whether dexamethazone inhibit. the action: of PTH-rP in-vitro and
therefore providing & possible remedy for the ailing HHM. Here JAR human choriocarcinoma cells was
used with PTH-rP:with and without Dexamethasone also. DNA and thymidine incorporation proliferation

assavs were carried out to determine the extent of stimulation by PTH-rP or inhibition by dexamethasone.

The stimulation aggravates HHM. while the inhibion is assumed to alleviate the sufferings of patients
with HHM. Dexamethasone was found to inhibit the stimulated cell proliferation by PTH-rP in JAR human
choriocarcinoma cells. Thus; the-experiment may act'as a spring board  for alleviating the sufferings and
possible treatment-of patierits with Humoral Hypercalcaemea of Malignancy (HHM) '

Key Words: Humoral Hypercatcaemia of Malignancy (HEHM). FTH-rP Parathyroid related peptide. JAR
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increase. . .osleoclastic  bone  resorpiion.

Introduction :

Tumors - cause muihpie eftects on the
skefetonr and on calcium homeostasis. but they
do so in specific paiterns which are becoming
better defined as the mediators responsible
become more Audly chamcterized. Approximately
1,000,000 people dic cach vear m Western
Europe and the United States from these three
malignancies bone, hmg, and breast and the
majority of these have bone metastases. Bone i3
thie third comumonest site of metastatic discase In
rumors of all tvpes and the sccond most common
in breast and prostate cancer.

it occurs frequently in patienis with breast
Henmipman, et al. {1989} and lung cancer
Burton and Knigin (1992) and very characioristic
of the unigue form of the bone diszase associated
with mveloma Bovde et al, (1986} The sieps
involved in the formation of an osigelvtic hone
netastasis are multiple but to date most attention
has been focused on the fimal step. namely the

- yalignant -

COsteoclastic bone disesse, is responsible for
catastrophic conseguences in the patient” with
discasc-intractable.  ‘bone  pain
susceptibility fo. ffacture following tnivial mjury
or cven spontancously, hvpercaloemia and
compression  syndrome, thie most serious of
which is spinal cord compression Munday ‘and
Guise {1998},

Osicoblastic bone discase is much less
common than osteolytic bone disease and occurs
most frequently in patients with carcinoma of the
prostate Chybowsky, et al, (1991} and urinary
tract Burton. et al, (1990}, but s also seen in
paticnts with carcinoma of the breast and other
tumors and particularly with Hodgkin's disease
and with carcinpid syndrome. A nunber of
important growth factors with powerful bone
stimulatory activity have been wdentified and are
probably responsible. alone or in combination
cause hvpercalcaemia of malignancy Robert et
al.. (1992) and Saaticioghs et al. {1993).

Dexamethasone 18 a
ghcocorticoid. Al nataral and

synthetic
synthetic
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glucocorticoid bind to glucocorticoid receptor.
The glucocorticoid receptor is a cyloplasmic or
nuclear “receptor “of about 800 amino-acids.
Dexamethasone is hxdrophﬂblc and therefore
diffuses through the cell membrane to reach the
receptor, The rcccptor is dmdué o’ several
domains CEvans U (1983) The
glucocorticoid/dexamethason¢ receptor binding
domain is located at carboxyl-icrminns of the
molecule where hormone binds Dandeison et al.,
{1998). The DNA- binding domain 15 in the mid-
portion of the protein and contain pine cysleine
residues. This region Tolds into two finger-like
stnitture stabilized by zinc “ions constrain by
cysteine to form two tetrahydrons. This part of
the molecule bind to specific sites of the DNA.
the glucocorticoid response clement (GRE)
Daniclson et al., {I998) The intcraction can
result in increase or decrease gene expression.
Ultimately, ¢-fos and c-jwn may be implicated as
carly components of gene regulation, Angel and
Karen (1991). Since many other factors
including PTH-1P and PTH interact at the level
of e-fos and c-jun, it 1% very possible that PTH-rP
interact with dexamethazone to decrease or
stimulate its action. Our attention is basicatly
locused on the decreitse as this may be a way by
which cancer patients with HHM could have a
repricve. Furthermore, dexamethazone inhibits
growth and enhances cAMP  production  with
PTH-1P and PTH(1-34) with equal potency in
rats  Rodan e al, (1988). a welcone
development supporting my hypothesis.

- Thus. PTH-rP produced by tumer celis
of variolis forms 1§ a-kilier in'at least 15% of the
1,000, 004 cases reported by Munday and Guise
{1998} in U.S. and Western Europe a significant
number that is hard to gnore. The sole aim of
this  research  is 10 establish whether
dexamethazone inhibits the action of PTH-rP in-
vitro and therefore providing a spring board for
the treatment of HHM. Here. JAR cell line. 2
luman choriocarcinoma was with PTH-rP and
PTH-rP+  Dexamethasene  and  profiferation
assays were camied out sach a5 DNA and
thymidine lacorporation proliferation.

Materials and methods

A Effeat of ptherp and dexamethasone on
protiferaiion of jar cells

AR cells were grown (o 80% confluence in
defined media (RPMI) supplemented with 10%
fetal calf serum. ZwM L-glutamine. 1% HR
(1320mg. sxaloacctic acid. ¥0my msulind HGml.)

and 1% PSA. They were growth arrested for 24
hrs prior {o any experimient by replacing with
serum free medium. Cells were {rvpsinised [10%
typsin EDTA in calciunmvmagnesiom,  free
Hank’s Balanced Salt (HBBS)] from the culture
flasks and set up into two {lasks one control and
the other treated with dexamethasone 107 M in
25% SFCS at an initial density of 0.5pg
DNA]!‘iask {equivalent to approximately 0.5 x
10° cells). The cells were incubated for 72 hours
al 37°C in 3% CO, in air. They were growth
arrested for 24 hrs by replacing with serum free
medium. the treated flask boosted with the same
dose of dexamcthasone. Cells were trypsinised
with 10% T.E. in Hanks Balanced Salt (HBS)
from the culture flasks and sct up control and
treated separately in 24 well plates at an initial
density of 0.5pg DNAAvell with PTH-iP{1-34)
with or without dexamethasone 107 M. Another
sct of plates were prepared from the control and
the dexamethasone pretreated flasks  with
increasing dose of dexamethasone 10°. 107 and
10 M. The cells were incubated for 72 hours at
37°C in 5% CO, in air. DNA and Tihymidine
incorporation assays were carricd out.

B. DNA Assay: This technique was first used in
1979 by Labarca and Paigen, and s based on the
enhancement of fluorescence seen when bis-
Benzamide binds to DNA. This assay could be
used to detect as little as 10ng DNA. 0.05M Na,
HPO4 (3.549g)) were dissolved in 500ml anakar
water, and litrated against 0.05M Na, HPO4
(3001g) also dissolved in 300mi analar water
and adjusted to pH 7.4 and a total volume of
~800ml. 2M  NaCl moletular biology grade
116.88g per litre was added, and dissolved. The
pH was adjusted o 7.4 using NaOH or HCL and
volume made up to 11 with analar water, and
stored at 4°C. Bis-benzamide was prepared from
stock (2mg in Hanl analar water) and stored at
4°C. and was diluted immediately before use
with DNA assay buffer 1o 1:100. Standards were
prepared, using iml volumes of calf thvmus
DNA. Standard solutions of 0.5, 1.0, 20, 4.0,
and 8.0ug/ml concentratton were prepared in
DNA assay buffer. Three tubes each containing
100ut of cells from cell culture were sonicated
with 900p! DNA assay buffer for Smin. and imi
diluted BIS was added to make the total 2md in
all the eight wbes. Each tube’s conicnts were
transferred into cuvettes. The fluorescence was
read at 342nm and 458nm excitation  and
CIISSIon.
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C.}'_Tizjfmidine Incerperation Assay

3H-Thymidine s a oucleotide that s
mmrperalcd mto the cellutar DNA. Thierefore,
this assay is a measure of the rate of DNA

" synthesis within a given time. However, “H-

1hwn;dme assay may be toxic to Swphasc cells
(Maurer, 1981). Most normal cells have the

ability 1o ke up e\agenc)usix supplied

thymidine. This phcncmcnon is referred to as the
Salvage patinway, because it relies on exogenous
rather than the endogenous thymidine. The rate-
limating step is the uptake and thymidine
incorporation. into the Cellular DNA is the
enzyme thymidine kinasc. Any procedure
affecting thymidine kinage producixon affects
also thymidinc uptake.

The th anidine mcorpomtmn assgy  was
employed in scverai experiments with pretreated
cultured cells as described above. At the end of
the experiment the mediuim was tipped off from
the plates. and replaced with "450pd thymidine
free. DMEM/F 12 medinm, Some of 1.0 ‘mCi/ml
from the stock 3H-Thymidine was diluted with
this DMEM to 65 uCiml. 50uliwell were added
and plates incubated at 37°C in 3% CO; in air for
three hours. A( the, end of the incubation period

m&dmm was discarded and cells ‘washed twice
with 250ul phenol red free Hank’s balanced salt

solution. (HBS). The cells were. trypsinised with
250}.L1fweli (1(}% TE in HBS). Wcll ‘contents
were transferred  into - LP3. tubes and wells
washed with an additional 30041 HBS. Cells
were then bvsed with ice cold 10% TCA, and lefi
overnight 4°C. The lysates were filtered through

Table 1: DNA Assay of Jar cells.

GF/C filter millipore filtration manifold and
washed twice with Sml of 3% TCA, followed by
3ml methanol. The filicrs  were placed in
scintillation vials and left to dry. 3ml of
scintillation fluid (Pharmacia/LKB Hisafe) were
added and shaken and the vials were counled ina
scintillation counter LKB Rak-beta, with tritium
efficicncy of 30%.

Results

Proliferation was assessed using the DNA and

thynudme incorporation  assays. Results were
expressed as % control for each experiment.
‘Data are M +/- SEM of four experiments. Data
were analyzed by Student’s T-Test.

A Effect of PTH-RP (1-34) with or without
Dexamethasone on'the Proliferation of Jar cells.

PTH«P (1-34) imcreased cell proliferation in

JAR control cells with the maximum at 2.5 nM

to 150% above the control (P<0.001),

while dexamethasone 107 M decreased the

stimulated proEiferaﬁon'b\« PTH-rP(1-34) in JAR
cells over a dose range of 1.25-5nM to 55% of

control values (P<0. 001) (T abie 1)

Likemse _ F’I‘H—rP(}-B) ‘increased cell
prohferauon in JAR cells pretreated with 107 M
dexamethasone with the maximum at 2.5 oM to
130% above the control (P<0.001). Also PTH-
fP(1-34) stimulated cell pmlifcration in JAR was
inhibiled by dexamethasone 107 M to 80% of

control value (P<0. 001) {'I‘able B

TCONTROL 34y

100%, 150%, . P<0.00]

H0% 130% P<0.001

PTH-tP (1- SIGNIFICANCE

PTHAP  (1934) & SIGNIFICANCE
DEXAMETHASONE (10"
M)

55% P<0.001 *

80% P .00] **

¢ NOT TREATED WITH DEXAMETHAZONE (10°M) ** PRETREATED WITH

DEXAMETHAZONE (107M)

the thymidine incorporation assay showed a
stmilar trend 1o the DNA assav (Table. 2) inboth
the control and dexamethasone preireated cells.
ETH-rP(1-34} increascd cell profiferation in JAR
to a maximam at 2.50M of 157% above the

control (P<0.001) in conirol cells. while in the
dexamethasone pretreated . cells the  peptide
increased the proliferation to 130% (P<0.001)
above the control at 2.53aM. Also PTH-P(1-34)
stirmdated cell proliferation was inhibited by
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proliferation f;o $0% of control values (P<0.001)
in pretreated cells (Table 2).

dexamethasone {50"? } o a minimumn of 85%
(P<0.001) of " control values in control cells,
while dexamethasone(10” M), inhibited cell

Table 2: Thymidine incorporation assay of Jar cells.

PTH-P (1- SIGNIFICANCE PTH-rP {134) + SIGNIFICANCE

CONTROL 34) DEXAMETHASONE
(107N
100% 157% P<0.001 80% P<. 001 *
85% P<0.00 1%

100% 130% P<0.001

* NOT TREATED WITH DEXAMETHAZONE

DEXAMETHAZONE (107M)

Discussion _ .

Tumors cause multiple cffects on the
skeleton and on calcium homeosiasis, but they
do so in specific patterns which arc becoming
better defined as the mediators responsible
become more fully chamacterized. Approximately
1,000,000 people die each vear in Western
Furope and the United States from these three
malignancics bone, lung, and breast and the
majority of these hive bone metastases. Bone is
the third common site of metastatic disease in
tumers of all types and the second most common
in breast prostate cancer,

It occurs frequently in paticnfs with
breast Hennipman, et al., (1989) and hung cancer
Burton and Knight (1992) and verv characteristic
of the unique form of the bone disease associated
with myeloma Bovde et al, (1986). The sieps
involved in the formation of an osteolytic bone
metastasis are multiple but to date most attention
has been focused on the final step, namely the
merease  in osteociastic  bone  resorption.
Osteoclastic bone disease, is responsible for
catastrophic consequences in the patient with
malignant  disease-intractable  bone  pam
susceptibility to fracture following trivial injury
or even spontaneously, bhypercalcemia and
compression syndrome, the most serious of
which is spinal cord compression Munday and
Guise (1998). Dexamcthasone is a synthetic
glucocorticotld.  All  natural  and  synihetic
glucocorticoid bind to glucocorticoid recepior.
The glucocorticoid recepior is a cvtoplasmic or
nuclear receplor of about 800 amino-acids,
Dexamethasone s hydrophobic and therefore
diffuses through the cell membrane to reach the
receptor. C-fox and o-ur may be implicated as
early components of gene regulation Angel and

(10°M) ** PRETREATED WITH

Karen (1991). Since many other factors
including PTH-rP and PTH interact at the level
of ¢-fos and e-jun. The possibility that PTH-rP
interact with dexamethazone to decreasc or
stimulate #s action was exploited with the
intention of finding a way by which paticnis with
HHM are treated.

Thus, PTH-rP produced by tumor cells of
various forms is a killer in at least 15% of the
1,000, 000 cascs reported by Munday and Guise
(1998) in U.S. and Western Europe a significant
number that is hard to ignore,

The result of the experiments is as expected.
While PTH-rP increased very significantly cell
proliferation in JAR human chorocarcinoma
(P<0.001), 10 cause HHM dexamethasone on the
other hand inlabited same very significantly, in
both the control hard and pre-treated (P<0.001).
This experiment may be used as a spring-board
for further experiment which mav pave way to
the treatment of Hypercalcemia of Malignancy
{HHM).
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