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ide in water. After mixing. the solution was alloacd to 

stand for 20min and then its spectral absorbance at 

540nm was determined on a Perkin Elmer spectrometer 

(model 44). The absorbance readings were related to a 
standard curve obtained following the above protocol with 
known additions of NaNOl to urme since the standard 

curve in the presence of urine was .slightly lower than that 
obtained in the absence of urine. This method yicldcd ;I 
linear calibration curve with an absorbance of 0.6 for IX pg 
NaNO?, and a urine blank was ncgliplblc for conventional 

rats. 
E.Yrru~rion o/ [“CJPETN pro~lrcc~r. PETN and it\ tri-. 

di- and mono-mtrated derivatives were cxtractcd from the 
total samples of urine and feces with 25 ml of ethyl acetate. 

For this procedure the fecc+containing mixture ~+as homo- 

genized for 30s~ and the urine samples were shaken 
manually for 2-3 min. After ccntrifugation at 25OOy for 

5 min. the ethyl acetate was collected and the prqcctiure 

repeated three additional times using IS-ml aliquot\ 01 
ethyl acetate. The ethyl acetate extract% from each ample 

were combined. and the radioactl\it> quantified on a 
0.2-ml aliquot. Radioactivity was a\aa\ied in a Packard Tri- 

Garb liquid vzintillation spectrometer (model 300.3) u\ing 

I.5 ml ofa hclntillation mixture with the follouing compoG 

tion per Ilter: 2.5.Jiphenclox;lLole. 4.Ogm; I.4(bl>[2-(5. 
phcnqloxarol~l)]-bentcne. SO mg: tolucne. 9X0 ml and 

methanol. 20 ml. 
Glucuronide dcri\ati\c< of PETN metabolites are not 

soluble in eth\l acetate [3] and were extracted from the 
fecal residue with water as described above. To determine 
the radioactivity in the glucuronide fraction an aliquot 
(0.1 ml) of the aqueous extract of the fecal residue or of 
the urmc sample after ethyl acetate extraction VV;I\ a\jahed 

for radioactivity in I5 ml of Aquusol Uni\eral C‘ochtail 

(New England Nuclear (‘orp.1. Extraction by this pro- 
cedure was essentially complete sjnce the extracted fecal 

residue. which had been dried in air and then heated at 
60 for 5 min with 0.2 ml Soluenea (Packard Instrument 

Corp.. Downer’s Grove. IL) contained onl! 0.1 per cent 
of the fed radioactivit! when aa\a>ed in IS ml of Aquas01 

solution. 
Greater than 95 per cent rcco\er! of [“CIPETN &as 

demonstrated b> thebe extraction procedures u hen known 

quantities were added to urine or feces. 

T/?ir~ /try c,hro,~~trro!/rup/~~,. Aliquots of the ethyl acetate 
extracts of urine and feces (20 SOml) were concentrated 
under a stream of nitrogen at 30 The dark-green residues 

were rcdissol\ed in ethyl acetate (0.5 ml) and 1~2/~1 

hampley were \ubjectcd to ascending t.1.c. on pre-coated 
Silica gel GF plates (Analtech. Inc.. Newark. DE). The aol- 

vent system consisting of toluenc~~ethyl acetate hutan-l-o- 
water (10:4:2:2 b> bol; upper phase) was modified from 
that described by Di <‘arIo PI (I/. [2] to afford a grcatcr 
separation of the tri- and dinitrate metabolites. After devcl- 

opulent. the plates were air-dried. and the arcas of qamplc 

separation divided mto approxmiatel) tifteen section\ each 

of which W;I removed from the plate as a powder and 
assayed for radioactivity m 15 ml of toluene-methanol 

scin;illation Huid. The relative mobility of compounds on 

t.1.c. plates WHS compared to products obtained after [‘“Cl- 
PETN wa heated in 1 N HC‘I at 100 for 4 hr. The degra- 
dation products of PETN in turn were identified on the 
baais of their relative mobility as described b> Di Carlo 
V, (I/. [Z] for solvent system .I. In this procedure nitrate 

eaters were relealed as dark-blue spots b; spraying with 
I”,, dlphcnylamlne in ethanol. and sub,jectmg the plate to 
II.\‘. light for 1 min. The following R, values were obtained: 

PETN 0.93: PE-trinitrate 0.74: PE-dinitrate 0.66: PE- 

mononitrate 0.29. 
To determine whcthcr the intestinal microflora 1s 

required for the release of nitrate from PETN, germ-free 

and con\rntional rat> were fed PETN and the pattern of 

nitrate excretion m the urine was examined (Fig. I). Since 

nitrate excretion in the urine of the\e germ-free rats does 
not direr significantly from that in the conventional rats. 

the possibility ih excluded that the flora has an obligate 
role in the release of nitrate from PETN in the conven- 

tional rat. 
After mcubation of cecal contents with [lJC‘]PETN as 

described in Materials and Methods. the degradation of 

the drug after 72 hr wa\ onI> 4 per cent compared to an 

apparent degradation of 5 per cent in the control incuba- 
tion mlxturc which lacked bacteria. 

In ;I sense. these experimental results arc the opposite 

of those prrliou\lq used to establish an obligate role for 
the flora in the metabolism of certain other exogenous 

Fig. I. Recovery of nitrite in the urines of conventional 

and germ-free rats after oral administration of PETN. The 
accumulated nitrite recovered from conventional rats I (0) 
and 2 (0) and gerni-free rat\ I (Al and 2 (A) arc‘ \hown 

for the times indicated. 

Table I, Reco\erq of I%’ label after oral udmini.\tration of [“CJPETN to germ-free and conventional rats 

Specimen Animal designation 
Radioacti\ it) Recovered (“,,I 

IXhr 42 hr 67 hr 

Urine 

Feces 

Germ-free I Il.4 (ll.l)* 16.9 (12.1) 17.9 ( 12.X) 
, 

Conventional ; 
16.2 (I I.51 IX.6 (13.1) 19.4 (13.7) 
I I.5 (7.0) 13.3 (X.1) 13.6 (8.1) 

1 5.x (3.X) x.7 (5.7) 9.0 (5.7) 
Germ-free ; Y.9 (X.5) I x.5 (I 5.8) 21.2 (18.3) 

, 

Conventional 1 
8.1 (6.5) 16.6 (13.5) 19.8 (16.2) 

I I.2 (4.2) 21.9 (6.5) 25.1 (X.9) 
2 Ii.5 (5.4) 77.5 (9.0) 29.4 (10.7) 

* Data from each of two germ-free and t\lo con\cntlonal rats are exprcsaed as the total cumulative per cent of 
radioactivity recovered at the time indicated. followed bb the cumulati\c per cent of water-soluble products in parenthesis. 
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