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A B S T R A C T  

A simple h igh-per formance  liquid ch roma tog raph ic  met l .od is presented for the determinat ion of  trace 
amoun t s  o f  sulphadimldlne (SDD),  its hydroxyl,l tcd metaboli tes  and N4-ace ty l -SDD in blood plasma,  
urine, hepatocyte  culture media and mierosomal  incubations.  The  synthesis o f  5 -hydroxy-SDD and an 
improved method for the isolation o f  4-metlayltaydroxy-SDD from urine are described and their respective 
specilie absorp t ion  coefficients at  265 nm are calculated by on-line radioehemieal  and ultraviolet detection. 
The limit o f  detection of  the analytical method is 0.05 pg/ml for S D D  and its hydroxy metaboli tes  and 0.2 
pg/ml for N4-ace ty l -SDD.  Linear  calibratio:~ graphs  for S D D  and its metabol i tes  were constructed from 
0.2 to 50/ tg /ml .  The  method has been applied to b io t ransformat ion  studies hi rivo and hr ritro, 

I N T R O D U C T I O N  

Sulphadimidine [SDD. 4-amino-N-(4,6-dimethyl-2-pyrimidyI)benzene sulphon- 
anaide] is extensively used as a prophylactic antibacterial and antiprotozoal drug 
to treat acute and chronic infections in food-producing animals. The safety of  the 
drug to the consumer has been questioned because of  its apparent toxicity and 
carcinogenicity [1]. During the past fifteen years, concern has increased with 
respect to S D D  residues in milk [2-4], beef [5], pork [5-8] rind mutton [9]. Screen- 
ing for the parent compound only might be insufficient as "~xtensive biotrans- 
formation takes place. S D D  is metabolized through acetylat a and hydroxyla- 
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Fig. I, 1-1ydroxyhttion and acetylat ion o f  s tdphadimidine.  S O D  = sulph:tdimidine: N4-ace ly l -SDD = 
N4-acetylst , lphadimidine;  S D D - O H  = 5'-hydroxysulpla;idimidine; S D D - C H , O H  = 4 ' -me thy lhydroxy-  
sulphadimidinc.  

tion [10] (Fig. 1), the major  pa thway depending on the animal species and 
individtml genotype [10-12]. Hydroxyla t ion  and occasionally the consequent  car- 
boxylation oFSDD and its N4-acetyl metaboiite may  be followed by glucuronida- 
tion or sulphation. 

In ruminant  species (cattle, sheep, goats), the hydroxylat ion pathway,  cata- 
lysed by cytochrome P450, is p redominant  [2,10-11]. Within this laboratory,  
SOD is used in comparat ive  pharmacokinet ic  studies in goats and rats. These 
studies include drug me/.abolism in vivo (intact animals) and in vitro (isolated liver 
cells and liver microsomes). Therefore,  a routine method for the simultaneous 
determinat ion of  SOD and its main lnetabolites is needed. 

The determinat ion of  SOD and its metabolites has been perforroed using thin- 
layer chromatograplay (TLC) combined with either spect rophotometry  [9,10,13] 
or scintillation count ing [14]. Gas  chromatographic  methods have also been pub- 
lished [5,! 5] but the less laborious reversed-phase high-performance liquid chro- 
matography  (HPLC) technique is the method of  choice [2-4,7,8.12,I5-I7].  Al- 
though all methods deal with SO D and N4-acetyl-SDD, on!y two [2,11] include 
the SOD hydroxy metabolites. Unfortunately,  no chromatograms  are shown in 
these papers. The use of  the methods described previously [2, l l] in combinat ion 
with some common liquid extractions did not  yield acceptable separations in this 
laboratory.  

Neither 5-hydroxy-SDD (SOD-OI l )  nor 4-methylhydroxy-SDD (SDD- 
CH2OH) are commercially available. To the authors" knowledge, no synthesis 
methods have been described. A brief report  on the isolation of the compounds  
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fro,., Jhe urine of dogs treated with SDD has been published [11] but, unfortu- 
nately, this method could not be reproduced in this laboratory. 

This paper presents a simple and flexible method for the determination of trace 
amounts of SDD and its metabolites. The method uses simple sample preparation 
and can be applied to cell culture media, microsomal incubation mixtures, plasma 
and urine. A method for the synthesis ot" SDD-OH and an improved procedure 
for the isolation of SDD-CH2OH from urine from dogs is presented. Absorption 
coefficients for UV detection at 265 nm are calculated, based on the simultaneous 
UV and radiochemical detection of metabolized [14C]SDD. 

E X P E R I M E N T A L  

Reagents 
Sulphadimidine sodium, sulphadimethoxine sodium [SDX, internal standard 

(I.S.)] and sulphaguanidine were purchased from A C F  (Maarssen, Netherlands). 
~4C-Labelled SDD (specific activily 14.4 MBq/mol purified by HPLC before use) 
was from Amersham (Buckinghamshire, UK). N4-Acetyl-SDD was synthesized 
according to the method of Nielsen [10]. 

HPLC-grade methanol was obtained from Rathburn (Walkerburn, UK). 
Demineralized water was filtered over a Milli Q system (Millipore, Bedford, MA, 
USA). Potassium dihydrogenphosphate, disodium hydrogenphosphate, diethyl 
ether, dichloromethane and isopropanol (all p.a. grade) were from J. T. Baker 
(Deventer, Netherlands). 

Limpet acetone powder (Patella vulgata) for deglucuronidation and desuI- 
phation was purchased from Sigma (St. Louis, MO, USA). 

Column chromatography was performed on Kieselgel 60 ( <  230 mesh) from 
Merck (Darmstadt,  Germany) and silica-bound reversed-phase ODS (RP-CL8~ 
average particle size 40/~m) from J. T. Baker. All other chemicals were of analyt- 
ical-reagent grade. 

Apparatus 
The HPLC system consisted of  a 400S solvent delivery system and a 783A 

programmable absorbance detector operating at 265 nm frorr , pplied Biosys- 
tems (Maarssen, Netherlands), an SP4290 integrator from Spectra.~ Lysics (San 
Jose, CA, USA) and a Promis autosampler from Spark Holland (Emmen, Neth- 
erlands). A 100 mm × 4 mm stainless-steel cartridge column equipped with a I0 
mm × 4 mrn pre-column, both packed with Hypersil ODS (5 $~m, RP-Cxs) from 
Knauer  (Berlin, Germany) was used. 

The isocratic mobile phase contained 10:90 (v/v) methanol-phosphate buffer 
(0.05 hat, pH 6.67). The eluent was filtered over 0.45/~m membrane filters (Milli- 
pore) and degassed under vacuum before use. 

The flow-rate was 0.8 ml/min, resulting in a back-pressure of 80 bar. Analyses 
were performed at ambient (20"C) temperature. 



160 G . A . E .  VAN 'T KLOOSTER et  al. 

Occasional ly ,  a 1000S d iode-an ' ay  detec tor  f rom Appl ied  Biosystems was used 
to conl i rm the peak identities. Radiochemica l  detect ion was pe r fo rmed  using an  
on-line LB-506C mon i to r  f rom Berthold (Kilr lsruhe,  G e r m a n y ) .  The  infusion 
rate o f  the scintil lation cocktai l  (J. T. Baker)  was  0.5 ml/min.  

t H N M  R spectra  (360 M H z )  were recorded in [2Hd]acetone at  25"C relative to 
(CH3)4)Si ( internal  s t andard) ,  using a Bruker  H X  360 (Kar l s ruhe ,  G e r m a n y )  
spec t rometer .  E lec t ron- impact  (El)  and  chemical-ionizat.i.on (CI) mass  spect ra  
were ob ta ined  with a T S Q  45 F inn igan  M a t  (San Jose,  CA,  U S A )  mass  spec t rom-  
eter. 

Sy ,  thesis o f  SDD-OH 
Based on the synthesis  o f  S D D  [I8], the principle o f  this me thod  was a conden-  

sat ion o f  sulplaaguanidine and  diacetylcarbinol  (3-hydroxy-2 ,4-pentanedione) .  
Diacety lcarbinol  (0.72 g, 6.4 retool), synthesized as previously described [i 9], was 
stirred with su lphaguan id ine  ( I .04  g, 4.8 retool) and  acetic acid (97%,  160 ttl) in 
10 ml of  dry  e thanol  and  refluxed for  17 h. A f t e r  evapo ra t i on  to dryness  in a 
ro ta ry  ewipo ra to r  (40°C), the residue was placed on a Kieselgel 60 co lumn and  
elutcd with c h l o r o f o r m - a c e t o n e  (60:40, v/v). The  S D D - O H - c o n t a i n i n g  f ract ion 
was fur ther  purit ied over  an RP-C~a column;  the eluent  was m e t h a n o l - e q u e o u s  
0.5 M sod ium chlor ide (30:70, v/v). Fraction,~ were mon,.'tored by T L C  and  by 
H P L C  with d iode -a r r ay  detection. The  fract ions con ta in ing  S D D - O H  were con- 
cen t ra ted  by ev, ' lporation, followed by the add i t ion  o f  75 ml o f w a t e r  and  extract-  
ed three times with 150 ml o f  ethyl acetate .  The  combined  organic  layers were 
washed with wate r  tha t  was  acidified with hydroch lor ic  acid to pH 3 (2 × SO m!) 
and  concen t ra ted  by evapora t ion .  Dry ing  over  po tas s ium hydrox ide  for  two days  
yielded 61 mg  (0.2 retool) of  S D D - O H .  

lsolatio, o f  S D D - C H 2 0 H  
Two male  Beagle dogs  (15 kg) received 1.5 ~' o f  S D D  as an  in t r avenous  in- 

, 11 t .  jection o f  a sterile 10% solut ion o f  su lphad imid ine  sodium.  Urh',e was  co,lec,ed 
for 30 h. A 100-ml vo lume  of  urine was adjus ted  to pH 4.5 using sodiu'-n ace ta te  
.... -~ :I,---)~c a~,id n,~d tla~n 1 ~, o f  l impet  ace tone  powder ,  a c rude  ext rac t  with 
g lucuronidase  and  su lpha tase  activity, was added .  The metabol i tes  were deconju-  
gated  for 3 ia i~'~ a 37"C wate r -ba th .  Af t e r  ad jus t ing  the pH to 6.7 using 4 M 
sodium hydrox ide  solut ion and  i0 ml o f  0.5 M p h o s p h a t e  buffer,  the ur ine was 
ext rac ted  twice with ethyl acetate  (I 50 ml). The  combined  organic  f rac t ions  were 
evapora t ed  to dryness  in a ro ta ry  e v a p o r a t o r  a t  40"C. The  residue was  dissolved 
in 10 ml o f  methanol .  A 5-ml vo lume  was used for  co lumn c h r o m a t o g r a p h y  on 
RP-C~a (150 m m  x 10 mm);  the elution solvent  was n-teth.,nc~,--,;,a,cr (30:70, v/v). 
The  combined  fract ions ( i0  m!) con ta in ing  S D D - C H 2 O H ,  as mon i to r ed  by 
H P L C  with d iode -a r r ay  detect ion,  were ext rac ted  twice with 15 ml o f  ethyl ace- 
tate and  evapora t ed  to dryness .  The  N M R  and  mass  spec t rometr ic  ( M S ) c o n d i -  
tions were as descr ibed for  the detect ion o f  S D D - O H .  
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bwubations in vitro 
Isolated hepatocytes  were cul tured in Waymouths"  MB/751 (Gibco,  UK)  or in 

Wi l i ams '  M e d i u m  E (Sigma),  (.;ells were incuba ted  wit!'~ 0.5 m M  S D D  for 20 h. 
Mic rosomes  in 0.125 M phospha te  buffer  (pH 7.4), supplemented  with essential  
cofactors,  were incubated  with 0.8 m M  S D D  for 60 rain. The details  will be 
publ i shed  elsewhere [20]. 

Sample prep.:wation 
For  the hepatocyte  cul ture m e d i u m  (p lasma or urine), a 2.5-ml (culture medi-  

um) or 300-/d (p lasma "rod urine) sample  was mixed  with 1.0 ml o f  0.5 M acetate 
buffer (pH 4.5) and  abou t  20 nag o f  lin'tpet acetone powder  were a d d e d  Deconju-  
ga t ion  was perfor.,ned for 3 h +in a s toppered tube in a 37"C water-bath.  T c  each 
tube, 60 It! of  sod ium hydroxide  solut ion (4 M1, I~  ml o f  a 0.5 M phospha te  
buffe',' (pH 6.0) and  200 lti ++1 u .~:<diitJoil o!" 9(~ +ng i SDX (l.S.) in I5:85 (v/v) 
methanol--water  were added t t~ ~ ~ ,i,[t:~ were s-~li3rated with a n h y d r o u s  a m m o -  
n ium sulphate  and  extracted with 4.0 ml o f  diethyl  e t he r -d i ch l o rome t hane - i so -  
p ropanol ,  (60:40:0.5, v/v). l'til[ separa t ion  was achieved by cent r i fugat ion  (10 
min,  500 g). F r o m  each tube, the organic  layer was pipet ted into a clean tube. 
After  add ing  3.0 ml o f  the mixture ,  the extract ion procedure  was repeated. The 
combined  fract ions were evapora ted  to dryness  under  ni trogen.  Each residue was 
redissoived in i .0 ml  (culture m e d i u m  and  urine) or 200 ltl (p lasma)  o f  mobi le  
phase. A 20-1d a l iquot  was injected into the H P L C  system. 

For  the mic rosoma l  incuba t ion  buffer, the samples  were not  deconjuga ted  and  
• . • • .,~ • 1 . .  no sod ium hydroxide  was added.  Fu r the r  l',-oco~sing was lden..t, al to that  for the 

cell cul ture  med ium.  

RESULTS AND DISCUSSION 

Chromatographic separation amt applications 
Fig. 2 shows some real- t ime ch roma t og rams .  Plasrna samples  (Fig. 2a) ,,.,,ere 

taken t'rom goats treated with S D D  (20 mg/kg,  in t ravenously) .  C h r o m a t o g r a m s  
o f  samples  f rom goat  ' . . . . . . .  ' n~p~tu~;y,e cul ture  naedium, rat mic rosomal  incuba t ion  
mix ture  and  rat hepatocyte  cul ture m e d i u m  incuba ted  with S D D  are shown in 
Fig. 2b, c and  d, respectively. Wi th  all matr ices,  b lank  samples  (not shown)  
yielded s t ra ight  basel ines  and  no interfer ing peaks  after  4 rain ,)f a n a l y s i s .  

One  o f  the goals o f  this s tudy was to develop a s imple  rout ine  analysis .  An  
isocratic system with a s imple  bu f f e r -me t hano l  eluent  perfectly fitted this aim. 
Increasing the flow-rate ( i .2  ml / ,n in)  or c o l u m n  tempera tu re  (30"C) is smiicient  to 
decrease the analys is  t ime to 30 min .  A good separa t ion  was still achieved,  espe- 
cially with samples  f rom mic rosomal  incuba t ions  and  cell cul ture media .  

Wi th in  the scope o f  this pha rmacok ine t i c  study, Fig. 2 shows a good qual-  
itative cor re la t ion  between in vivo (Fig. 2a) and  in vitro (Fig. 2b) results in goats. 
In contras t  to goats  (Fig. 2d) N4-ace ty la t ion  is p r e d o m i n a n t  in the rat hepato-  
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Fig. 2. Representative sample chromatograms from goat plasma (a), goat hepatocyte culture medium (b), 
rat microsomal incubations (e) and rat hepatocytc culture medium (d). ~:.u.f.s. == 0.015. Retention time: 
SDD-CHzOI-! (,) 5.5 rain: SDD-OH (2) 8 rain: SDD (3) 16.5 rain: internal stzndard (4) 25-30 min (depend- 
ing on pH); N4-acetyl-SDD (5) 41 rain. 

cytes. No N4-acetyl-SDD is found in microsomal incubations (Fig. 2c) as neither 
acetyltran~;ferase nor its co-factor is present. 

Samp!e extraction and recovery 
The described extraction mixture has been developed as a slightly pc,!ar sol- 

vent with a specific density < 1.00. The orgaldc layer may therefore easily be 
separated from the sample. 

Blank samples (plasma, cell culture medium) were spiked with SDD and its 
metabolites in concentrations ranging from 2 to 40 ~g/ml. In this concentration 
range the extraction procedure yielded absolute recoveries from 70 to 90% (SDD, 
90.1 4- 4.5%; SDD-Ori ,  75.5 4- 4.5%; SDD-CH2OH, 69.7 ~ 3.6%; N4-o,.e,.:r,- 
SDD, 82.9 4- 2.8%; I.S., 81.5 • 3.4%; n = 5, results given as mean 4- S.D.). 

Higher recoveries were found when ethyl acetate or~ even better, ethyl acet~te- 
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isopropanol  (90:10, v/v) were used, a l though emulsions were formed upon shak- 
ing, which were hard to dispersr... A major  objection of both alternative solvents 
was the extensive co-extraction of  matrix components.  

In ternal standard 
As only an aliquot of  the extraction scqvent is taken off as samples for further 

processing, the use of  an internal s tandard is advisable, o,..,,,,e"v was selectea" " from t~ 
number  of  su lphonamide  drugs with physicochemical  properties more t~r less like 

t,~,. :ange SDD. As for SDD, the SDX spectrum shows a m a x i m u m  absorpt ion in ~ " 
260-275 nm. The high polarity,  relative to SDD, of most sulpho~'~mides resulted 
in interferences in the peaks of  the hydroxylated metabolites.  An advantageous 
feature of SDX is its pH-dependent  retention for pH values between 6 and 7. By 
decreasing the pH of  the eluent the capacity thctor increases ,~ ' ' s..vera, times. Nei- 
ther SDD nor its metaboli tes showed similar  changes. Thus ~he SDX peak may be 
directed to any position in the chromatogram depending on the matrix and SDD- 
related peaks can be observed. A mobile  phase buffer (pH 6.67) yielded an SDX 
peak between SDD a~d N4-acetyl-SDD (Fig. 2). In these studies, no peaks oc- 
cured in this area. 

Linearity and detection limit 
For  SDD and its metabolites,  cal ibrat ion graphs were constructed in spiked 

plasma, microsomal  incubat ion buffer and hepatocyte culture medium.  Linear 
correlations (r = 0 .990  0.998) were found for concentrat ions ranging from 0.2 to 
50 pg/ml.  In the described system, the limit of  detection was 0.05 pg/ml for SDD, 
S D D - O H  and S D D - C H z O H  and 0.2 pg/ml for N4-acetyl-SDD. 

Synthesis o f  S D D - O H  
1H N M R  yielded tile following peaks (chemical shifts, 6, in ppm); 6 7.81 (d, .; 

= 8.7 Hz, 2H or thoto  SO2) ,6  6.69 (d, J = 8.7 Hz, 2H ortho to NH,_),/J 2.9 
(broad s, probably  account ing for OH,  NH2 and traces of  water), 6 2.29 (s, 6H, 
methyl  protons), SO2NH signal not detected. 

F rom CI-MS ~he molecular  ir~a~ wa~ d~d~ce,.;: to be 2-~4 a.m.u. (calculated 
294.3 i a.m.u.). The EI spectrum of  the synthesis product yields a small molecular  
ion peak at m/z 295. Peak m/z 230, arising from the loss of  tl,e vSO2 moiety, is 
consistent with the SDD rearrangement  ion at m/z 2~4 [Iu,_ ]. This and other 
fragment ions consistent with the molecular  structure are depic!ed in Fig. 3. Most  
remaining fragments have bee a described previously [22]. 

In contrast  to SDD,  the U'~' spectrum of  the product (Fig. 4) doe.; not show a 
second m a x i m u m  at 240 nm. This may be explained by the inc.vease of  the chro- 
mophore  (hydroxylat ion in the pyr imidine  ring), resulting in a shift to secondary 
m a x i m u m  atJsorption at ~.,,.,"~" nm (shoulder). 

The re~ults confirm that t h e  synthesis product is SDD-OH.  In the H P L C  
system described, it co-elutes (retention time. tR -- 8.0 min) with a main metabo-  
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lite in goat  phl~:~.~,: (Fig. 2a). Based on N M R  and  MS analysis ,  the es t imated 
pur i ty  of  the p roduc t  is > 9 0 % .  H P L C  wit!a UV detec t ion  at 265 nm yields an 
apparen t  pur i ty  o f  >98% . 
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Fig. 4. UV spectra o f  ( I )  SDD, (2) N4-acetyl-SDD. (3) SDD-OH :rod (4) S D D - C H . O H .  The 240-nm 
m a x i m u m  in the  p y r i d i n e  r ing  s t r u c t u r e  ( S D D - O H )  sh i l l s  to  250 nna on  d i rec t  I w d r o x y h l t i o n .  
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Isolation o f  S D D - C H 2 0 H  
As dogs primari ly hydroxylate SDD, the starting point for the isolation of 

SDD-CH2OH was Beag!e dog urine, similar to the p~'ocedure described by Vree 
and Hekster [11], who used TLC for isolation after deconjugation.  Unfortunate-  
ly, very poor yields were found because of  the decompo,:ition of the compound 
during this procedure. Column chromatography as described largely prevented 
this problem. The SDD-CH2OH-con ta in ing  fractions yielded a red-brown resi- 
due. The retention volume was approximately  40 ml. The product co-elutes (tR = 
5.5 min, Fig. 2) with a main  metabolite in goat plasma. The compound appeared 
to be slightly unstable and was s tored,  ~nder nitrogen gas at - 2 0 ° C  in darkness. 

Chemical  shifts in the tH N M R  s;pectrum were: fi 7.81, (d, J = 8.9 Hz, 2H 
ortho to SOz), (~ 6.98 (d, J <  1.0 Hz, IH, pyrimidyl  proton), 6 6.69 (d, J = 8.9 Hz, 
2H ortho to NH, ) ,  6 4.49 (d, J <  1.0 Hz, 2H, CH2OH protons, fi 2.34 (d, J <  1.0 
HZ, 3H, methyl protons). 

F rom CI-MS the molecular  mass was deduced to be 294 a.m.u. (calculated 
294.31 a.m.u.). As with SDD-OH,  the predominant  peak is the m/ :  230 rear- 
rangement ion arising from the loss of  the SO_, moiety (Fig. 5). Further  frag- 
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Fig. 5. E! mass spectrum of isolated SDD-CHzOH. Traces of molecular ion are detected at m/:  295 (294 + 
H + ). Rearrangemeo.t yield the m/:  230 peak. Further fragmentation and rearrangement of the pyrimidine 

structure to m/:  t37 and 107, differing from SDD-OH (m/: 139 and 109), is unknown. Absolute number of 
counts 9000. MS conditions as in Fig. 3. 
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mentation,  yielding peaks m/z 137 and m/z 107 versus m/z 139 and m/z 108, is 
apparently different fi-om SDD-OH.  

Side-chain hydroxylat ion does not influence the UV spectrum, as observed 
with SDD-OH (Fig. 4). 

Combined N M R  and MS spectral analyses confirm the identity of  the isola- 
tion product to be SDD-4-CH2OI-I. Although the apparent  purity of  Liae product 
in this HPLC system w.'~s >93%~ the MS spectrum (Fig. 5) shows some low mass 
impurities. To obtain a product of  higher purity, efforts have been put into the 
synthesis of  SDD-CH2OH,  which is similar to that of  SDD-OH.  Unfortunately,  
it was not possible to synthesize acceptable yields of pure l-hydroxy-2,4-pentane- 
dione. Condensat ion with sulphaguanidine resulted in low yields of  impure SDD- 
CHaOH.  

Speci[ic ahso~7)tion of  hydroxylated SDD metabolites . ' 
Until now, calculation~ (:-.'a SDD metabol ism were performed without consid- 

ering the differences in specific absorpt ions for SDD and "~ts metabolites. The 
assumption that all these compounds should show equal ab~.orption coefficients 
was questionable, especially for SDD-OH.  For  SDD-OH,  the hydroxylat ion 
takes place in part of  the chromophore  and is reflected in a spectral shift (the 
secondary max imum of the pyrimidine structure at 240 nm disappears, as shown 
in Fig. 4). Calculations based on the simultaneous quantification of  [~4C]SDD 
metabolites by UV detection at 265 nm and on-line radiochemical detection yield 
specific absorptions of 96 ± 3 and 105 ± 2%, relative to SDD, for SDD-CH2OH 
and SDD-OH,  respectively (n = 5, mean ± S.D.). In these studies, these small 
differences in specific absorption were neglected. 

Other metabolites o f  sulphadimidine 
In addition to SDD-OH,  SDD-CH2OH and N4-~cetyl-SDD, metabolites re- 

suiting from the combined acetylation and hydroxylat ion of SI)D and a carboxy- 
lated metabolite resulting from further oxidation of  SDD-CH2OH have been 
reported in body fluids [11]. 

Samples from microsorn~l i0cubations with N4-acetyI-SDD were analysed us- 
ing HPLC with diode-array detection. Peaks with spectra similar to SDD-Ot-I 
and SDD-CH2OH were designated N4AcOH and N4AcCH2OH,  respectively. 
The corresponding retention times were 12 and 14 min. 

In microsomal  incubations with SDD, only SDD-OH and S D D - C H z O H  were 
found (Figs. 2c and 6). No peak corresponding to carboxy-SDD could be detect- 
ed. The formation o fca rboxy-SDD is possibly a minor  route of  SDD metabol ism 
in the rat and goat, al though extraction procedures such as that reported here 
may be unsuitable for this compound,  which may be charged over the whole pH 
range. The compound was not included further in this work. 

The deaminat ion of  SDD [23-26] is a route of non-enzymatic SDD decompo- 
sition, rather than a biotransformation pathway. The deaminat ion product is, 
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Fig. 6. C o m p a r a t i v e  an,'dysis using s imul taneous  UV detect ion at 265 nm and radiochenHcal detection. 
Samples  were taken af ter  incubat ing goat  microsomes  with 0.2 m M  [t ' tCISDD, diluted with non-labelled 
S D D  to an activity o f  20 kBq. Peaks: 1 = S D D - O H :  2 = S D D - C H ~ O H :  3 = SDD.  

therefore, not  of  pr imary interest in drug metabolism studies, al though significant 
amounts  may be deteted in food of  animal origin. 
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