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Abstract

1,25(0H)2-23ene-Da is a nove! vitamin D3 analeg which has a double bond between C-23 and C-24. We desc-
ribe the effects of this analog on cell differentiation and cell proliferation in vitro using the human histiocytic
lymphoma cell {ine 937, and on calcium metabolism in rats in vive. In the present investigation 1,25(0H)2-
23ene-D3 was compared to the natural metabolite of vitamin D3, 1¢, 25-dihydroxycholecalciferol [1,25{OH):-
Dsl. 1,25(0OH)-23ene-D3 was more potent than 1,25(0H)2D3 for inhibition of proliferation and induction of
differentiation of U937 cells. Especially, its effect on induction of differentiation, as measured by superoxide
production and nonspecific esterase {(NSE) activity, was about 20-fold more potent than 1,25(OH)2Da. This ana-
log morphologically and functionally differentiated U937 celis to monocyte-macrophage phenotype showing a
decrease of N/C ratio in Giemsa staining and the increase of adherence ability to surface. Intraperitoneal admi-
nistration of 1,25(0OH)2-23ene-Ds fo rats showed that the compound had at least 50 times less activity than 1,
25(0H)Ds3 in causing hypercalcemia and hypercalciuria. The strong direct effects of 1,25(0H)2-23ene-D3 on
cell proliferation and cell differentiation, coupled with its decreased activity of calcium metabolism make this
compound an interesting candidate for clinical studies including patients with leukemia, as well as several skin
disorders, such as psortasis.
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Fig. 1. Structure and chemical name of the novel vitamin D3 analogs evaluated in this investigation (Throughout this study

“ene” refers to a double bond).
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Fig. 2. Dase-response of vitamin Dz analegs on ceflular pro-
[iferation of U937 cells.
U937 cells were seeded at 1 x 10°cells/mi and incubat-
ed for 4days with various concentration{10 " M~10"7"M)
of vitamin D23 analogs. Each point represents the mean
of three experiments with triplicate dishes. 1,25 (QH)203
(®); 1,25(0H)2-23ene-D3(0) 5 1,24(0H): -228ne-
24-cyciopropyl-D3(A) 5 1,25(CH)e-24a-homeo-Da2
(&) ; 1,25(CHjz-24a-dihomo-D3(m). Control culture
contained 1.6 X107 +3.6 % 1001 SD) cells/mil,
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Table 1. Effect of 1,25 (OH)zDa and 1,25(OH)2-23ene-D3 on cellular proliferation and drfferentratlon of U937 cells

Inhibition of cellufar prohferatl()n NBT NSE
Analogs
ED¥sol X 10 "mol/L}
1,25(0H)2D3 6.3 25 i2
1,25(0OH)2-23ene-D3 0.5 0.53 0.6

EDso represents effective dose achieving 50% response (EDso) calculated from dose-response curve shown on Figs, 2 and 4 ; NBT,

nitroblue tetrazolium 3 NSE, nonspecific esterase.
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Fig. 3. Effect of 1,25(0H)2D3 and 1,25(0OH)2-23ene-D3 on

clonal proliferation of normal human myeloid colony-
forming cells.
Each point represents the mean of two experiments with
tripficate dishes. Results are expressed as percentage of
control cells not exposed to vitamin D3 analog. 1,25
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Fig. 4. Dose-response of 1,25(0H)2D: and 1,25(0H)2-23ene-D: on differentiation of U937 cells.

U937 celis (10°cells/mi) in RPMi 1640 with 10% FCS were incubated for 5 days in the presence of vitamin D3 analog. At the
end of culture, cells were stained for ability of NBT reduction {A) and NSE activity (B). Results are expressed as a percentage
of U937 cells differentiated by 1,25(0H)zD3(@) and 1,25(0H)2-23ene-Ds(0). Each point represents the mean of three expe-
riments, Control cells had less than 5% of NBT and NSE-positive cells.
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Fig. 5. Morphologic change of the U937 cells induced by 1,25(0H)2D3 and 1,25(CH)2-23ene-Ds.
Cells (10°cells /mid) in RPMI 1640 with 10% FCS were incubated for 5days in the presence of 1,25(0H)2D3 and 1,25(0H)2-
23ene-Da. Cells were washed in PBS, cytocentrifuged and fixed in methano! and stained with Giernsa for 10min. The smooth

and small form of undifferentiated cells were transformed to the ruffled farge form(indicated by arrow), and showed decreased
N/C ratio in Giemsa staining { x 200).
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Tab!e 2. Caicsum fevel in urine and serum after 1.7, admlmsiratlon of‘i ZB(OH)zDs and 1 25(0H)2-23ene—03

DON‘.’ CaJ(Jum in urine Calcium ip serum

Treatment of rats ,ué,/kg/day i p 7 X ,umol/day Mean +SD Prvalue mmol/| Mean i—SD Povalue
Control - 36. 3+ 7 5 4. 94+{} 42

1, 25(0H)203 0.25 21831757 <0.001 5.56:0.59 < 0.005
1, 25(0H)2-23ene-D3 0.5 33.2x 9.7 NS 5.04::0.34 NS
1, 25(CH}2-23ene-D2 2.5 . 39.7+10.8 NS 5.14:£0.52 N5
1, 25(0H)2-23ene-D3 12.5 150.3438.5 <20.001 5.65+0. 51 <0.05

Rats were treated with 1, 25(0OH)2D3{0.25ug/ke/day) and 1,25(0H)z- 23ene-D3(0.5, 2.5, 12.5,ug/kg/day} |ntraperitonea!!y for
7days. Urine was collected daily and serum was obtained at the end of the experiment for the determination of calcium, Calcium
congcentrations were expressed as gmol/day in urine (N=10-14) or as mmol /L in serum (N=4-6), Al treated groups were com-
pared to the group of untreated control rats. NS=not significant.

(OFH}2-23ene-Ds8} Z¥H-S 1,250HRDs} vl T5F = A W s 7 §5) o) sl
= Aojct. AnfeilA] Hgel Fa HHL T2 e H9la1, B3 superoxide 444 T nonspecific esterase
A FEFTE B o] R A, ofd 1,250CHR-Ds7} (NSE) M e 2 23g Alwe] Babex) Fxh= 1,25
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7ieh bz Bfolok 24, b 2] ujelwl D A gsbad chd A E3he] w2 AzEd WEE oL Tl
{vitamin D binding protein, DBP)d| o5} 2 ghad & 1,25 Bath #Hel o] E vlepul Dy F AL o343 A7 i,
(OF)2D:z 2t ¥ 28 Aoje), Bolyella vlepyl D & 25(0HR-23ene-Ds= hypercalcemias) hypercalciuria-
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