
w i t h  lii)ol)roteins iir viiro( 0,10,1 1 ) .  Ow work 
s h o w  that cholesterol is also hound with both 
dl)lia and lwta 1ipol)rotein.s i r i  zlifro. Thr  
rnechmiisni of this coni1)ination is not clear at 
the  I)rewnt time. ;itid this codd I)ossibly ~ 1 ) -  
resent an c~c.hang,re reaction. However. such 
ol)m-va tions siizgest an interesting possibil i t! 
that ldood levels of various lipid suhstances 
ma>- lie 1)artiaIly determined by binding ca- 
paci t !* ( )f ser um 1 i po p ro t ei 11 s . -4 su 1)s tan c t b  

similar to that produced aiter renioval of 
lipids with ether might serve a s  a basic 1il)id 
binding material. and quantity of this sul)- 
stance present might influence amount of 
lipid I)ound in the serum. Since little is Iinon.n 
concerning mechrinisnis regulating serum lil'id 
levels. the 1mssSil)le role of' this mechanisni 
might deserye further inyestigation. 

1 . Kstraction of serum lil)ol)ro- 
teins of densit!. less than 1 .Oh3 g nil with ether 
I )r ot l  uces 2 distinct ul t raccn t r i f ugal com I)( )n - 
ent\. One is associated with higher (leiisit). 
1ipol)roteins and the other ~ i t h  lower density 
lipoproteins in the densit!. group less than 
1.063. In a case of essential hyperlipemia and 
with hyperlipemic rabbit serum only the moi- 
ety associated with lowest density lipopro- 
teins was present. It n.ould appear that both 
components are necessary i n  transformation of 
lower densit!. lipoproteins to higher ones. -41)- 
sence of the higher densit!, moiety might result 

S I I I I I I I I ( I ~ ~ ~ .  

in  a i l  accumulation of lipid in lower density 
lipoproteins as occurred in the case of essen- 
t ial hywr1ii)eniia and lipeiiiic ra t h i t  serurii. 
2 .  .Also. i t  was denionstrated that both alpha 
; t i i d  beta lipoproteins bind cholesterol in vi tw.  
'I'his finding suggests the possibility that  se- 
run1 cholesterol levels may partially depend 
upon this mechanism of combination. 
_________ . 
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Plastiia Levels, Excretion and lletabolic Disposition of 4- (p-Dimethyl- 
aminostyryl) -quinoline Dihydrochloride in Dogs."+ (24751) 

I,. H .  ~ I E L L E T T  AND I,. A. \\'ooi)s ( Introduced by M. H. Seevers) 
(\\'ith technical assist a n c ~  of Beverly Waterman) 

The  efficacy of a series oi 4-substituted 1)- 
aminostyryl quinoline d j w  against esperi- 
mental carcinomas and 1yrnl)homas i n  rats has 
been demonstrated 1 ~ ) .  Hadclow rt  ( 7 1 .  ( 3 ) and 
by Hughes. rf d.,( 4 ) . Kahner ( 1 ) has shown 
that 4- ( ~~-dimethylaniinost~.r_vl) quinoline di- 

* Pcrtions of these data were presented in abstract 
form in J. Pharmacol. and Exp.  Therap., 19.58, 122. 

t This work was supported by USPHS Grant. 
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hyrirochloride (43120) is among the most ef- 
fective members of the series. The  present 
report presents details of a specific, sensitive, 
iluorimetric method for estimation of 4M20 
in biological materials and results of studies 
on plasma levels, excretion and metabolic fate 
of the drug in dogs. 

Methods. Estimation of 4M20 in plasma, 
urine and feces. To 2 ml of plasma. urine, or 



‘PA 13 LE! 1. lM€%r-Ethylciic Diahloridc Uistribii- 
tioii Stiidiea of Authentic and Apparent 4 x 2 0  froin 

Dog Plasiiia. t 

% extraction of 
tippareat 43120 % extraction of 

1:uffcr 1’1-1 from dog plasmae authentic 4M20” 
-- - - - . - - ___ 

1.0!4 19.4 18.1 
1 .?-I “3.8 23.9 
1.48 33.1 32.9 
1.78 49.0 45.8 
1 .‘I9 li1.7 ti1 .i 

+ A w r : i g ( d  results of triplicutc tlctcniiiiir~tioiis. 
t A ( j i i t w i s  solutio~ix of ;iuthentic 4M20 as well :IS 

clog ~ ~ ; I S I I ~ ; I  fro111 minials rcceivirig 30 mg/kg in- 
t i ~ v .  i w r c  siil~iiiittc~rl to E:tCI, cxtraetioii proccclurv. 
‘ I ‘ l l c b  Et(’1, mtr;wts 1vt11-0 ~ ~ n s h e d  with buffers of 
k i lo \ \  11 I I H  (tlctc~ritiiiictl OIL line-operated Beekm;iii 
i l l 1  m b t c r )  tiiitl tlicir 4M20 mntcitt c\stii~iated : IS  

I 1 (’SV 1.i I I w I I1 1 I I I CP 3.I t’ t 1 I ods. 

diluted, homogenized feces in 35 ml glass stop- 
pered centrifuge tubes was added 1 ml of 2 N 
S a O H  and 10 ml of ethylene dichloride. The 
mixture was shaken mechanically 30 minutes 
according to the method of Woods et aZ.( 7): 
centrifuged and the aqueous layer removed 
by aspiration. The drug in the ethylene di- 
chloride layer was estimated in the Aminco- 
Bowman Spectrophotofluorometer a t  activa- 
tion wave length of 415 mp and fluorescence 
wave length of 519 mp. Parallel standards 
were carried through each determination and 
specificity of the method was demonstrated by 
means of buff er-ethylene dichloride distribu- 
tion studies. The method is sufficiently sensi- 
tive to permit accurate estimation of 0.05 pg/ 
ml of  solution. Plasma levels, urinary and 
fecal excretion in dogs. A dose of 30 mg/kg 
of 43120 was administered orally or intra- 
venously to female mongrel dogs weighing ap- 
proximately 15 kg. Samples of plasma and 
urine were collected prior to and after admin- 
istration of the drug. Urine was collected by 
means of indwelling catheter for the first 8 
hours and cage collected thereafter. Chroma- 
tography and characterization of 43120 me- 
tabolites. Samples of urine, feces, and bile 
were collected from animals which received 
30 m g  ’kg of 4N!20 intravenously. Urine and 
bile in amounts of 0.05 ml were spotted di- 
rectly on paper (Whatman No. 1 ) . An aque- 
ous alcoholic extract of feces was similarly 
spotted on the paper. A solvent mixture of 
n-butanol. acetic acid and water (40, 10, 20) 
was used for development. C‘hromatograms 

of known 43420 added to urine, feces, and 
bile were run simultaneously as controls. For 
separation of larger amounts of the metabo- 
lites, bile from dogs which received 30 mg/kg 
of 4M20 intravenously was spread in uniform 
line on Whatnzan 3MNl paper 1SX” x 24f/”. 
The solvent mixture used for development was 
the same as that described above. The major 
metabolite isolated in this manner was ex- 
tracted from the paper with three 200 ml por- 
tions of 1:4 mixture of 0.5 N HCl and me- 
thanol. The extract was evaporated to dry- 
ness in hood and dissolved in 50 ml of the 
HC‘1-methanol mixture. Sufficient acetone 
was added to precipitate any salts present. 
The mixture was centrifuged and the pink su- 
pernatant fluid containing the metabolite was 
decanted and the solvent removed under vac- 
uum. The metabolite was compared to 4M20 
with respect to its solubilities, ultraviolet ab- 
sorption spectrum in methanol, infra red ab- 
sorption spectrum, and the melting point of its 
picrate derivative. 

Results. The results of buffer distribution 
studies (Table I ) ,  indicate that the method of 
analysis is specific for unchanged 4M20. The 
results of experiments on plasma levels after 
administration of 30 mg/kg of 4M20, intra- 
venously are shown in Fig. 1. Following ad- 
ministration there was rapid disappearance of 
the drug from the plasma. The levels ranged 
from 1.1 t o  2.1 pg/ml of plasma initially and 
were less than 0.1 pg/ml in 5 hours. After 
oral administration of the same dose, the drug 
was barely detectable in plasma. 

UG OF 4M20 

PLASMA :y Q? jQ 
0 1 2 3 4 5 6  
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Tvrinarj- : ind fecal climination of -11120 
a f t w  30 mc,t kg administered intravenou.:l!- 
and orally is cumniarized in  Tal)le I I .  Iolloiv- 
in? adniiniqtratim c x f  the druc l ) ! ~  either r o u t c .  
1c;i t’xin 0..57/, of thr  do^ of the unchanlretl 
drul,r was fi;und i n  the urine. .k id  h!.drol!*Li. 
of urine did not alter thew results .;ixniti- 
can t 1y . ‘1.1-a n qien t 11 rot e i n 11 ria was ( I  em ( ) 11 - 
ytrated after intravenous hut not after oral 
~~dmiiiistration. Onl!. trace.: of unchancetl 
drug were found i n  feces after intra\-enous and 
ora 1 ad m i n i st ra t i on. 

J’iiper chroiiiatoriranis of iirine. feces. and 
M e  indicated the preqence of at leaqt 6 me- 
tabolites ( K f  - .Oh. . lo ,  .13. .21. .37. -4s )  
and traces of unchanged 41120. These ma- 
terials range from red to yellow in color and 
can be readily detected in very small quanti- 
ties, since they fluoresce intensely under ultra- 
violet light. There is preqent in urine. feces 
and bile a common niajor metabolite which 
constitutes appro\riniately 50;: of the colored 
materials detcctable on paper chromato$.raiiis. 

The m a j o r  nietaholite n.as isolated as the 
li\-clrochloride salt as clescrihed above. Its 
\)roper t ies a re siimma r ized and con1 pared with 
the prolierties of the hjdrochloride salt 45120 
in Table I I I .  Tnfra red analysis of the me- 
tabolite as compared with the spectrum of 

41120 indicated the following changes. ( a )  
one or inore oxidations as indicated by pres- 
ence of the hydroxyl group, (b)  introduction 
of a hydroxyl group a t  position 2 which is tau- 
tonieric with quinolone a t  position 2 (indi- 
cated bj- absorption band characteristic for 

the C configuration). 
I 

\ / \  s 0 
The l)oqsil)ilitj* of a second oxidation can- 

not be ruled out. Synthesis of the 2-hydroxy- 
3- ( 11-d i ni e t hj*l:-1 m i n 0s t yr y 1 ) qu inolin e resul ted 
in a pro:luct whose properties were quite djf- 
fprent from those of the metabolite. indicating 
that some furttler change has occurred in the 
molecular stnictiire beyond a simple oxida- 
tion at poiition 2. Furthermore, the high 
so1ul)ilitj. of the metabolite in NaOH as com- 
pared to the insolubility of 41120 in the base 
would indicate that the metabolite forms a 
water mluble salt of a phenol. Further at- 
t m p t s  to complete the characterization of the 
metaholite were not successful due primarily 
to  the difficulty in obtaining a crystalline 
1m)duct in a completely pure form. 

I l i s russ io~  . Rapid and almost complete 
destruction of 45120 by the dog is quite ap- 
parent. The material is metabolized in a va- 
riety of ~va_vs which is all the more remarkable 
since in our hands the material appears to be 
quite stable chemically. The obvious question 
arises whether one or more of the metabolites 
might possess anti-tumor activity. This ques- 
tion remains unanswered. 

Hahner ( 2  ) has studied metabolism of 
4- ( p-dimethylaminostyryl) -quinoline methio- 
dide and related compounds in the mouse. He 
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reported a 3647% recovery of this material 
in feces after oral administration and only 
trace amounts in urine. It is possible that 
the methiodide is metabolized in a different 
tnanner than is the dihydrochloride and/or 
that the mouse metabolizes these materials dif- 
ferently than does the dog. However, it should 
be pointed out that the method of extraction 
in mouse studies (hot ethanol) is not specific 
for the unchanged methiodide and that when 
a similar extraction was performed on dog 
feces after 43120 administration the presence 
of a t  least 4 similarly colored metabolites was 
demonstrated. 

Kelsey c t  aE. ( 5 )  and Mead and Koepfli (6)  
have followed detoxication of quinine by liver 
slices in zjitro and found a product whose 
properties suggest an oxidation occurring a t  
2 position in the quinoline moiety. This me- 
tabolic change would appear to be analogous 
to  that which occurs with 4M20. 

1. A specific sensitive method 
for detection in biological materials of 4M20 
has been presented. 2. Plasma levels, urinary 
and fecal excretion of 43120 in the dog 
after intravenous and oral administration 
were studied. These studies indicate al- 
most complete destruction of the material 

Summary. 

after administration by both routes. Less 
than 0.5% of unchanged material was 
recovered in urine after intravenous ad- 
ministration and only traces were found in 
feces. After oral administration only traces 
of unchanged material were found in urine 
and feces. 3. The major metabolite of the 
drug was isolated by means of chromatogra- 
phy. I t  has ,been partially characterized as 
oxidation product with hydroxylation occur- 
ring a t  position 2. Other undetermined 
changes also occur in the molecule. 
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Effects of C r o t o n  Oil on Sugar Absorption by Isolated Surviving 
Guinea Pig Intestine? (24752) 

J. 1’. DEKUISSEAU AND J. H. QUASTEL 
McGill-Montrenl General Hospital Research Znst., Montreal, Canada 

Croton oil has been known to act as a tu- 
mor induction promoter or cocarcinogen since 
1944 ( 1,2.3). It also has mild carcinogenic 
properties ( 4,j,6). In an attempt to ascertain 
what metabolic mechanisms may be influ- 

* This investigation was supported by research 
giant from Nat. Cancer Tnst., N.T.H., P.H.S., Hethes- 
da, Md., for  which we are most grateful and which 
made this work possiblc. We are also grateful to the 
Nat. (lancer Tnst. of Canada for financial assistance. 

We wish to thank Dr. W. Lijinsky for supplying 
us with his croton oil fractions and Mrs. M. F. 
Islam for able technical assistance. 

enced by the presence of croton oil? the effects 
of this substance on intestinal absorption of 
sugars, in the presence and absence of some 
amino acids. have been studied. The experi- 
ments were carried out using the perfusion 
technic of Ilarlington and Quastel ( 7 ) .  This 
technic has been fully described and will not 
1)e clescrilwd further except to point out that 
i t  consists o f  the circulation a t  37°C: of an 
ouygenatetl Ringer-bicarbonate medium (the 
mucosal solution) through the lumen of a 
segment of surviving guinea pig intestine; The 
intestinal segment is also bathed by an oxy- 


