
Diphenylhydantoin: direct inhihition of’ the vitamin D,-mediated calcium 
absorptive mechanism in organ-cultured duodenum* 

There is now a substantial litcraturc on the OCCIII-rcncc 01 

dlsordors of hone and calcium mc!nbolism II) patients 

receiving anticonvukant therap!. Thcsc disorder\ range 
from rickets in Institutionallred. mcntaltq Irctardcd childl-cn 

[I]. to osteomalacia in adult cpdcptics [Z]. H! poc~~lccm~a 
and raised swum alkaline phorphntc arc present in slgnili- 
cant percentages of such c;ws. These findings wgcsted 

disturbances in vitamin D avaitabilit\ anti or nictaholism 

Initial \eritication of disordered \Itamin D a\aitabilit! 
came lbhen it was bho~n that osteomalacia rq~onded 

rapidly to vitamin D supplementation [2] and tr~chct~ \\;I\ 

rapidI! healed with smaller dew of 25-OH-D21 [I], Thi\ 

latter observation supported other \I orL on the mctaho- 
lism of vitamin D in phenobarbital-tre~lte~~ humanj and 

rats. For example. in patients recci\ing phcn~~barhital. 

lower circulating le\eI\ of 15-OH-D, were found L.31. 
25-Hydroxqcholecalcifer~l ib a vitamin D, metabolite 

formed mainly in the li\cr [4] and considcrccl to bc an 
intermediate in the biosynthehis of t.25-(OH)z-D, h> the 

kidney [5]. which latter metabolitr ha.\ been con\ldsrccl 
to be the active form of \Itamin D, [6]. In continulnp 
studies with phenobarbital in man and anim;~ls. the \ic\\ 

developed that the drug-rclatcd disorder stemmed from in- 
creased micrnsoma I cataboli>m of vitamin D, ;Ind 
75-OH-D, by the liver to more polar. inacti\c compouncl~ 

and increased disappearance of vitamin D, and 7-OH-f)i 
frotn the plasma 17, S]. In dlrcct contrast. orhcrs IKIW 

shown an i~~~w~r.w in cil-cutating 75-OH-I>,3 during anti- 
convulsant therapq 19. IO]. 

Other cvidcncc of an anticon~~~lsant-\.~tam~ll D anta- 
gonism was the observation of reduced intestinal c;~Ic~um 

absorption m DPH-treated rats [I I. I?]. A concomitant 
decrease in the vitamin D,-induced. intc\tinal calcium- 

binding protein (CaBP) &as not observed. Ho\+c\er. 
another stud!, using a more wGti\c radial Immunoa\\a~ 

technique [13], cstablishcd that DPH-tr-eatcti chrch\ c\-hi- 

bit both depresbed intestinal calcium absorption and C,IBP 
qnthesis in parallel (131. 

The present report provides httpport for the \ic\\ that. 

[Ihile altered Litiiniin D metaboliw~ may pl;i) ii I-OIL. ii1 

the DPH \itamm D antagoni\m and. conscqucntl~. ~nhlb- 
tion of calcium transport and bone disorders. the poailhi- 
lity exists that at least part of the action of DPH on ~ntc~- 

tinal calcium transport I\ dircctl! on the I itamin D- 
mediated. Intestinal calcium absorptive n~~chan~w~. The 

relevant studies fierc done using a uniiluc s\stcm for the 
maintenoncc of cmbr!onic chick duodenum ;n orfan cu. 
turc [I .3]. 

The organ cultured duodenum. \t hilt complctct\ ~solatcd 

from systemic inHwnces and m;iintaincd in a dcfincd cu. 
ture medium. rccponds to vitamin D, and its metabol~tes 
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tAbbrc\iationh: C‘C‘ = choIcc;dcrlcr;II (\ itamln 0,): 
25-OH-D, = ~5_h!drox!chotccalcifcr~~l~ I.?i-(OH),-I), = 
lz.~S-dlh~drox~cholecalclferol: CoBP = vitamin I>- 
induced. calcium-binding protein: DPH 1 diphcnylh!daw 
toin: cAM P = adenos~ne 3’3’-cyclic mo~~oph~~s~~horic acid. 

The cJrg;l” culture proccdurc ha\ been dcwlbcd II) detail 
cl\c\\hcrc [I.?]. RI-~cll!. cntlrc duodcna from four X)-da\ 

chich cmbr)o\ (iO0 400 rn: tijbuc) \\crc j11t open and Iai;i 

mllco~al-\iJe-Lip on ;I spec~allj dwgncd \tainlc\\ btecl yrld 

inride a petri dish. The dihh contained approximately 40 ml 
of ,Mcc‘o!‘s 5,~ medium (modified) \+ithout \erum (Gibco. 
Grand I\land. N.Y.) \\lth 1.35 mM urlc~um. 0.625 mM 

phnrphatc and n)statin. 100 U ml. The duodcnn on the 
gt-id\. in bare contact at the \cro\al WI-fact with the 

nicdium. \\crc maintaineti at 37.5 for 1X hr in ;I humitiilictl 
mcubato~- continuc~~~41~ fawd L\ lth 5”,, < 0,: W,, 0,: 
halancc. alr. 

Some duodcna nel-c lid for 24 111. in Bouin‘s tluid and 
pl-cp;wed for paraHin cmbedd~ng, Scctionh. 6 inn thick. 

wcr-c r~)utlnel! stalnccl with H & E 2nd c~ani~ncd micros- 
coplcallj. 

The inhlbltot-J ctlticta of culturing cmbr!onlc chick duo- 
dena fc?r JS hr III ths prcwncc of DPH on the vitamin 

D-mcdiatccl c;llclum absorptibc mcchanisni arc she\\ n in 
Fig. I. Duodenal C‘aBP and cAMP conccntt-ations dcclincd 

and “<‘;I uptahc bq the tihsuc WIS diminished in ;I dosc-dc- 

pcndcnt I;ishion. The cKcct \\;I:, apparcntll not due to ;I 
gcncralwd ta\iclt) since. h~~logcall~. the DPH-tl-catcd 
IIWK\ \\cr-c Ilidl\tinftli\hahlc from the control tishucs 
Alw. total protcln concentration 01 the duodcna nils unaf- 
fccted b! DPH-tl-catmcnt !i hct-cab C‘aBP \!nthcsi\ vas . 
~pcc~l~call~ Inhihlttxl 
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