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The ability of e rabhit to metaholize naphthalene and chlorin.
ated naphthalene was maurkedly Inflienced by the degree of
halegention of the comnpound according to Cornish and Block
(2). Naphthalene is related siructwrally 1o biphenyl, in which
a coaxial linkage conneets two phenyl molecules. Whether the
prcé(:ncc of a chlorine atam in biphenvlalzo alters the metabolism
of this compound as it docs in the case of naphthalenc has not
been reported.  Stroud (3) and West ¢f al. (4) have studied the
metabolisnig of unsubstitut.d hipl.eayl respectively in rubibits and
in rats. The preseat investigation s a-comparitive metabolic
study of the urinary end-products of Liphenyt and $-chlorobi-
phenyl in the rabbit.

EXPERIMUNTAL

The compounds biplieayl? and $-cblarabipheny P were reerys-
tallized from alcchol until the melting points were constant,
(9-70” and 76-77°, respeetively.

Cix male alline rabbits (2 ke in weizht), fed a dict of oats and
cabbage, were used for each comspound studied.  Twenty-four-
hour urine samples were colleeted for a 4-duy period both hefore
apd afier administration of cither 1 g of biphenyl or 1 ¢ of 4-chlo-
robipheny? in corn oil given by stomach tube. Each animal
served as his own contral.

The urine =unples were analvzed for their content of the fol-
lowing wetabolites: plucosidirronic acids, phenolic compounds,
cthereal suifates, and mercapluric acids (neutral sulfur). Creati-
nine content was alzo determined,

Glueosiduronie aciils were assayved by the procedure of Hanzon
clal. (V).
Ciovalteu reagent (0, with - lioxvhiplenyl as o standard.,
Sulfur partitions were done by the barium sulfete precipitation
procedare of Tolin (7). Creatin
o photometric modification of Fe

Plhenolic compounds were determined with the Folin-

content was determined by
> picric acid method ().

Fhe amount of the tactabolite cacreted Dy eacly rabLit duriuee
ihe 4 duys whon neithes Bipheny! nor 4-chloroliphienyt was fodd,
wae subtracted from e arsonunt exereted duving the 4 davs after
the compamd vwas fed. The ineraneent, which wis presunicd to
b corred by feeding of the hvdeecahon, wes ealeuloted in terms
of mittizrens of cither Liple nvt or decblorahiphieny).

For studivs in which several of the exeretory products derived
from boplenyt and $cbloreliphionsd were dvobated from urine, 1
g ool coi paand was fed (5l fed cael componndd and the
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urine collected for 48 hours.  Urine collected from animals fed
the smme compound was pooled and frozen until analyzed. An
aliquot of the urine was adjusted to pHL 7.2 to 7.3 with 109}
NaOI1 and continuously extracted with ether for 2thours.  The
cther extract was evaporated to dryness and {he residuc taken
up in hot abzolute alcohol and water added until the solution
beeame turlid,  The mixture was placed in the cold (15°) for
24 hours and a erystalling phenolie compeund obtained.  After
several reerystallizitions this compound gave a constant melting
point.  The cther-extrieted urine was concentrated to one-half
its arizinal volume under reduced pressure, acidified to pil 2.0
with 10¢% HCL, and placed in the cold (15°) for 24 hours. A
yellow precipitate high in glucosiduronie acid content was ge-
curcd.  This material was reerystallized from hot absolute aleo-
hol until a constant melting point. was obitained.

RESULTS
Mectabolic Studies

Table T shuws average 4-duy exeretion values of various uri-
nary metabolites both before and after ingestion of biphenyl
and of 4-chlorabiphenyl. Beeause norinal daily exerclion of
these metubolites is variable, changes in exerction of less than
206, ar2 not considered meaningful.  Awounts of ingested bi-
pheny! and 4-chilorohiphenyl accounted for by the four vrinary
metaliolites determined were essentially tlie same, 639 mg and
617 mg.  Approxinuately 2670 or 262 myg of the biphenyl was
exereted as the plucosiduronice acid derivative, but 504¢ or 303
g of the ingested Lchlorehiphenylaas exereted in this manner.,
Iree phenolie compeunds in the urive accounted for 243 mg of
the inzevted hiphenyl as confrasted to 30 myg of the 4-chloro-
biphenyl, Fthercal sulfite exeretion aeeounted for 13 aud 116,
rerpectively, of the ingested biphenvl and A-chlorolaphenyl.
Neither biphenyl nor J-chlorobipheny] seeraed to be excreted as
mereapturie achd derivatives,

Tsolation Studies

Biplenyl Mtabolites--4-1lydroxvtipheny] (m.p. 1657 was iso-
Eted from the ether-salulde frrction of urine exereted by rablits
fodd biphemy
campound were prepared and found (o Tnove melting paints of 8§8°

The acetute and beuzoate derividives of this

and 1517, respeetively, which are consistent with valaes reported
i thie Ierdore (9.0 Diplenyleluce: iduronic acid Gogp. 183-
INDY) was alted fron the ctlier-insolulde fraction of the urne,
Podralvsiz of the conpound with seid or 2 gludwonidize vielded
F-hvdro vhiphesyl Gops 16570 Additian of bnown 1 hedroxye-
Acetate and Ten-
zoate derivatives ¢f the s olated 4 hvdveayhiphonyd bl mclung

points of 8788l 1307, recpe-tively.

Vischenvl did noCdepress the melting paint,
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Tanir 1
ot of ingetion of bipheayl and fochlorobiphenyl on excretion
holites by the relbil

of wrinary e

here ' Mesoan. | Glucosid- Free |
};“ll.‘u;x i l.u,'li: i uranic ptenotn, ¢
' acid cotjands
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5 - L w2 iacrement
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< & g2 P
glsl g ‘ St g L EEl g | EE
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* The valucs reprezent the total Loday exeretion.  Each value
is the average of results obtained on six diffierent animals.

J-Chlorobiphenyl Mctabolites--4-(p-Chlorophenylphenol (m.p.
116%) waz izolated from the ether-soluble fraction of urine ex-
creted by rablits fed 4-chlorobiphenyl.  Acetate and henzoat-
derivatives of this compound Lad melting points of 110 and 1827,
respretively. These values are consistent with those reported
in the literatare (10).  4-Chlorobipheny] glucosiduronide (m.p.
1584%) was isolated from the ether-inzoluble fraction of the urine.
Hydralysis of the compound with acid or 8-glucuronidase yielded
“A-(p-cllorophenyl) phenol (m.p. 145°) whose acetate and benzoate
derivatives had melting points of 110-111° and 181°, respectively.

Fhe izolation procedures used in this study do not rule out the
presence of other metuabolites of bipheay! and 4-chilurobiphenyl
in the urine of rabbits {ed these compounds.

DISCGSIION

The resalts of this study indicate that 4-chlorobipheny] is
metabalized as readily as biphenyl by the rabbit.  The presenee
of » chlorine atam in the J-pazition of biphenyl, however, does
alter the distribution of the urinary metabolites of the compound.
Frsentially twice as much d-chloroliphenyl as bipheny! was ex-
creted s the glucosiduronic acid derivative.  The i=olation stud-
ies dndiended tuat the glocosidaronie acids of both d-chlorali-
Pl wed bipheoyl were formed by conjusation o the 3= or
pitra-position. Oxidition of the 47 position of the $-chlorobi-
plienet to o plienol graup must have tuken plaee in order for
e plieostdwonide to be formed. and 4-(p-chlorophenyliphicnot
wiet olatd froon the ether-soleble Draetion of urine colleetidd
from rabilits fed d-chlorobiphensl. Nevertheloss, the animal
preferentially formed the glueo ddurontile derivative for exeretion
becatse only o sl fraction of the ingested 4-chilorobiphenyd
Gy was exereted as the free plenalic compound. This path-
way was fomajor one for the exerction of biphenyl (24€3) and
was equally as npartant ax the formation of glicostduronides
i biphenyl metabolism,

Hydeolysis by #opluenronidase of the glucosiduronides j.q.
Lated from the wrines of aoimads fed cither cowpotnd tndieate
a beta dinkage witle the glucosidarenie acil modety.

Although biplicny! is related straetnrally to nsphthadene n
that both e composed of two phenyl-groups bat with diiferoe
linkages, the pathways for metabolizm, by the vabbit, of the twy
compounds are dissimilur. - Cornish and Block (2) reported 19
of the ingested naphtlhudene was exercted as mereapturie acid
derivatives, and 297 as free phevolie compounda Tu the preseny
study, no ncrement in mercapturic acid exeretion eaused iy
feeding bipheav] could be detected, and, as mentioned Liefore,
free phenolie derivatives were an important exeretoery prodet
Cornish and Black (2) did find that more Lebloronaphithaen:
and dichloronaphthalene than naphthulene wos excreted as the
glucosiduronide,  The present study would confrm the finding
that glucosiduronide formation Decomes more impartant in
metabolisim of the ingested hydroearbion by the rabbit when the
compound 15 halosenated, and that apparently the rabbit ks
a mechant=m for the dehalogenation in vivo of such compouris

©.
SUMMANY

Twenty-four-hour urine samples were collected for o d-day
period hoth hefore and after oral administration of either 1y of
biphenyl or 1 ¢ of 4-chlorabiphenyl to rabbits.  The urine =m-
ples were analyzed for their content of glucosiduronic acids, ine
phenalic compaunds, mereapturie acids, and cthereal suliates.

These metabolites in the urine accounted for 64 of the in-
gosted biphenyl or 4-chiorobiphenyl.  4-Chlorobiphenyl was ex-
creted mainly as the glicosiduronide (3957); free phenolic com-
poundls (246) and glueosidurouides (2657) in the urine aceouutd
for most of the biplienyl.  Thus the presence of a chlorine aton
in the biphenyl molecule altered the metabolic pathway in the
rabbit, ' )

Isolation studics indicated that the glucosiduronie acid deriva-
tives of both compounds were formed by conjugation in the -
or paru-posttion.
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