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DEMONSTRATION OF TRYPTAMIDE AND ITS 
METABOLITES WITH SOLID PHASE EXTRACTION, 

TLC, AND HPLC IN RATS 

HALJNA SZUMILO AND TADEUSZ DZIDO 
Department of I n o m  and Analytical Chemisoy 

M& Academy, Stm'ica 6 
Lublin 20 081, Poland 

ABSTRACT - -I_ 

'?ryptamide is a compound o f  potent  anti-inflammatory 
and analgesic  ac t iv i ty .  I t  is now under pharmacokinetic 
and metabolic s t u d i e s  i n  animals. We descr ibe here a sor-  
bent ex t rac t ion  method f o r  TLC and HPLC analys is  of t ryp-  
tamide and i t s  fou r  p a r t i a l l y  i d e n t i f i e d  conjugated and 
mm-conjaga5?d metabolites i n  ur ine ,  ?lssma and tissue of 
rats. The ex t rac t ion  was ca r r i ed  out  by passing the sanqles  
through pre-cleaned Amberlite XAII.2 r s s i n  colunns, washiig 
them with saline and e l u t i i g  w i t h  methanol. The conjugated 
metabol i tes  were cleaved us iqg beta-gluciirsnidase arid s d -  
fa tase .  The LIPLC separa t ion  was ca r r i ed  out  with i ichro-  
sorb RP-I3 and i soc ra t i c  e l g t i o n  ii t h r e e  s o l v e n t  systerns: 
1, ace toni t r i le -water  (40 :GO) ; I C, a c e t w i t r i l e - u a t e r  
( 2 4 : 7 6 ) ;  111, acetonitile-XH,+HPO 
t i o n  was accomplished with a IN b t e c t o r  at 254 nm. 

(pH 2.7)(16:34). Det9c- 

INTRGDIJCT CON 

In contemporary therapy non-steroid anti-inflammatory 

druzs and non-narcotic analgesics  have gained popular i ty  

and wide acceptance. .Among o f  them a r e  these having indole 

r i n g  in the  molecule, such as indomethacin (and its 
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338 SZUMILO AND DZIDO 

s tructura?. analogs sulindac and clomethacin) and indo- 

profen (1). Nain drawba7ks o f  these drugs a re  tneir 

t o x i c i t y  and ulcerogenic ac t iv i ty .  

In seve ra l  reports  which appeared in  1987 (2-5) 

i? de ta i l ed  pharmacological character izat ion of  t ryp t -  

r s ide  (I;:-3-pyridoyl-tryptarnine), a compound long ago 

cynt i ie t tzed  by Misztal and 2rabowska ( 6 ) .  was described. 

1 t w=is demonstrated that  tryptarnide (TR) exhi b i t s  

Fotent anti-inflammatory and analgesic p rope r t i e s  i r l  rats 

end mice, and t h a t  its toxici%y is low ( 4 , 5 ) .  Fbarma- 

:okinetic s tud ie s  ca r r i ed  out  by ~13 (7,13) arid others  

( 9 )  showed e f f ec t ive  absorption of TR from gastraintes-  

tinal t r a c t  and its considerable f a s t  e l i m i n s t i m  i n  

r a t s  arid rabbi ts .  

Preliminary metabolic study o f  TH was performed ii 

r a t s  (19). Several metabolites were found t o  occure i n  

Llrine f a l lov ing  PO or i p  administration. Spectral  analy- 

sis indicated that  they probably a re  hydroxylated deriva- 

t i v e s ,  having hydroxyl groups a t  e i t h e r  indole (A,D), o r  

pyridine (B,C)  r ings of basic  TR s t r u c t u r e  (Fig. I). 

Here, w e  describe TLC and HPLC analysis of TK meta- 

?)elites mostly i so l a t ed  from urine,  and from oher mater- 

a1 of rats as w e l l .  

MATERIALS AND METHOD3 

Materials and Reagents 

Tx-yptamide (TR) base was donated by F’harmaceutical 

Works Polfa (Krakow, Poland). For  animal experiments, TK 
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TRYFTAMlDE AND ITS METABOLITES 339 

n. rie;uPe 1. Preliminary schemp o f  metabolic pathvays > ?  
trjrptarnide i? rats.  

was dissolved i n  a mixture of pro?ylene glycol-ethaiol- 

s a l ine  (4:l : 5 ) ,  o r  suspended i n  1% methylcellulose solu- 

tion. Beta-glucuronidase also containing sulfatase activi-  

t y  was a Sigma (USA) product. Lichrosorb RP-18 (10 um 

p a r t i c l e  size) and sil ica-gel 60 F254 plates were from 

krck (Germany). Amberlite XAD-2 was purchased from 

Rohm and Haas Co.(USA). The resin was cleaned as  previo- 

usly described (7). 

Male Wistar rats, weighing 200-250 g, were used 

throughout the experiments. The animals vere maintalned 

on a standard granulated d i e t  and water ad l ib.  They 

were kept individually i n  metabolic cages. After admini- 

s t r a t ion  o f  5 ml-portions of  TR preparation (po - by 
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340 SZUMILO AND DZIDO 

stomach-tube), 24-41 urine samples were co l l e t ed  i n  b o t t l -  

es containing azide and toluene as preservatives.  

-I I sc l a t ion  of u r ine  metabolites 

Three groups of r a t s  were used: 1, control  (non-tre- 

ntr-d); 3 ,  t r e a t e d  with T!? v ia  PO route;  3, t r e a t e d  w i t h  

TX v i a  i p  route. Each a n i s s l  received 102 mg/kg o f  Ti?, 

aqd the period of ur ine co l l ec t ion  w a s  24 3. The port ions 

of  f i l t e r e d  urine (20 ml) were passed throuph h b e r l i t e  

X4Lb-2 col.um?s (1 x 1 2  cm). The co lums  were washed w i t h  

water, the metabolites were eluted with methanol (30 m:) 

an(! the  eluate2 were concentrated t o  ahout 2 m l  a t  50';: 

unrler N2 (crude ex t r ac t ) .  These were maintained a t  -18°C: 

u n t i l  processed, o r  subjected t o  s e p a r a t i m  and i s o l a t i o n  

of metabolites using TLC. FollDwing TLC of the 109 u l  

cnrrie ax%rract samples, t he  bands of separated metabolites 

wei-e scraped o f f  and eluted w i t h  methanol. 

To s p l i t  t he  conjxgated metabolites, a l i quo t s  (100 ul) 

of  the crude e x t r a c t s  were evaporated t o  dryness, the resi- 

dues were suspended i n  I ml o f  0.5 M acetate  buffer,  pH 

4 . 7  and t r e a t e d  w i t h  500 ug (200 u n i t s )  of beta-glucuroni- 

daie. The tubes were stoppered and the mixtures were incu- 

bated a t  37OC f o r  16 h i n  the  toluene atmosphere. Afterwar- 

ds ,  the p r e c i p i t a t e s  ( i f  present)  were discarded by cen t r i -  

fudation and t he  supernatants were passed through pre-clea- 

ne3 Amberlite X A I W  columns (7). The eluates were subjected 

t o  TLC o r  XPLC analysis.  Samples non-treated with the enzyme 

were run pa ra l l e ly  f o r  comparison. 
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TRYPTAMIDEAND ITS METABOLITES 341 

Extract ion o f  TH metabolites from blood. l i v e r  and microso- 

ma1 incubation mixture 

Samples of l i v w  were homogenized i n  1.15% KCi-25 mM 

phosphate buffer ,  pH 7.2. The homogenates were centrifuged 

f3r 20 min a t  7C COC x g. Aliquots ( 1  m l )  of  the material  

( t i s s u e  pxt rac t ,  blood plasma) weri t rea ted  with beta-glu- 

curmidase  and passed through Amberlite XA3-2 coltimns (7). 

Micrssomal f rac t ion  was prepared from l i v e r s  o f  

rats previoasly t r ea t ed  with phenobarbital  a t  a dose of 

80 mg/kg f3r  th ree  consecutive days. A standard ul t racen-  

t r i fuga t ion  tec'mique was aapl ied for t h i s  purpose. Meta- 

bolism in v i t r g  was performed using incubation mixture 

which contained i n  5 m l :  phosphate buffer ,  pH 7.4, 330 

umol ; YADP, 1.5 umol i glucose-bphosphate, 25 umol ; nico- 

tinamide, 50 umol i qlucose-5-phosphat~ dehydrsgenase,0.5 

u n i t  and t he  microsomal f rac t ion ,  about 15 mg protein.  

The react ion was s t a r t e d  by adding 50 pl of 0.1 M TR i n  

methanol. After the incubation at 3?O: i n  a reciproca- 

t i n g  shaker (usual ly  15 min), t h e  samples were cooled i n  

an ice-bath and the  metabolites as well as  the remaining 

TR were extracted and cleaned usin& the  Amberlite X A b - 2  

technique (7). 

Chro matoaraph i c ana IY sis 

TLC of TR metabolltes was performed against  availa- 

b l e  indole and pyridine der ivat ives .  Two solvent  systems 

were elaborated:  I, chlroform-methanol-acetic ac id  (70: 

20:5) and 11, chloroform-nethanol-acetic acid (80:10:2.5). 

Spots were detected by sprying t h e  p l a t e s  with an Ehrlich 
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3 42 SZUMIM AND DZIDO 

reagent containing 250 mg o f  p-dimethylaminobenzaldehyde 

i n  I O G  m l  o f  a mixture of ethanol and conc. HCI ( 1 : T ) .  

The spots were coloured blue o r  red-blue. The chromato- 

grams cnuid be preserved seve ra l  months w!ien covered w i t h  

elass  p la t e s  a d  stored i n  p l a s t i c  bags i n  the darkness. 

Mast af HPLC experiments were carr ied o u t  using ar. 

epparatus aqd l i ch r J so rb  RP-13 prepacked column ( 4  x 250 

rnm) as  previously described (7). Some of  them w e r e  per- 

: ormed with a Rewlett-Packard Model 1050 l iqu id  chromato- 

g,raph (?a10 A l t o ,  USA) wnta in inF  a 20 p l  sanple i n j e c t o r ,  

1.i.chrosorb RP-1R column (4 x 100 mm) and a spectrophoto- 

metric detector.  Three solvent systems were applied: I, 

acetonitr-lie-water (4C :SC); I:, acetonitri le-water (24: 

:'h ) and 1 I I, ace ton i tri 1 s-N!iLH2 X,., (pl-1 2.7 ) (I 6 : 84 ) . 
"entative balance determinations o f  TH metabolites 

oxcreted i n  urine 

The animals received 25 mg/kg of TR v i a  femoral vein 

a t  l o c a l  anasthesia aEd ur ine was col lected a f t e r  10 h, 1, 

' ?  a?d '3 days. Afterwards, 1 ml-samples o f  non-treated 

and beta-glucuronidase-treate3 urine were processed using 

3mberlite XAD-2 columns as described before. HPLC o f  t he  

isolated metabolites was performed i n  t h e  solvent system 

TI. A percentage o f  t he  p a r t i c u l a r  metabolite was estimated 

sy means of an area standardization method and a following 

equation: Xi= Si/LSix 100, where Xi denotes the percentage 

O f  the p a r t i c u l a r  metabolite, Si- area o f  i ts  peak i n  HPLC, 

andIr(Si- t he  sum o f  areas o f  a l l  metabolites. 
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TRYPTAMIDE AND FTS METABOLITES 343 

1 2 3 4 5 6  1 2 3 4 5 6  

cizure 2. ?LC sa3aration sf Jyinary tryptamnide (TR)  
metabolites be fore  and fnllowiig beta- lucuroniiase 
treatment. a. TT,C i 
nol-acetic az ld ,  7 C : M : 5 ) .  b. TLC in solvent  system I I  
(chloroform-methanol-acetic a:;d, 82:10:2.5).  1, con- 
t r o l  u r ine ;  2 ,  TR i p  u r i n e ;  3 ,  Ti3 i p  u r i n e  eniyine-trea- 
ted; 14.. cont ro l  ur ine enzyme t r e a t e d ;  5, Ti? PO urine!;  
6, TR po : ir ine enzyme-treated. C ,C,,,> ,Gb - conJugated 
metabolites ; A,S,C,D - Ron-conjukatbd aetaholitea. 

so>.writ .system 1 ~ch,.oroforin-mctha- 

RESULTS AND 3ISCUSSIOM 

Fig. 2 shows a Tic pa t t e rn  of urine metabolites i n  

two solvent  systems: I (a) and I1 (b). The chromatograms 

revea l  a group of slowly migrated metabolites (C,-S4), 

which a r e  probably conjugated metabolites,  and a group 

of f a s t  migrated, presumably non-conjugated metabolites 

(A,B,C,D).  One can see t h a t  t he  solvent  I is more su i t ab le  

f o r  t h e  separat ion of t h e  former, and the  solvent  I1 f o r  

t h e  separat ion of the  l a t t e r .  A and C seem t o  be major 
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344 SZUMILO AND DZIDO 

C 

, 
0 J i o  1h $0 

Pigure 3. FIPLC pa t t e rn  of purif ied urinary non-conjuga- 
tcC ".ryFtarnide (TR) metabol-ites (A,? C,D) i n  s o l v s n t  
syst,em T : (acPtoni"tri le-vater,  2'4 :76). 

metabolites which a r e  present both i n  conjugated and 

f r e e  forms. B and D a r e  r a the r  minor metabolites, t h e i r  

cccurrence i n  free form is hardly v i s ib l e .  None of them 

was present i n  control  ur ine samples. The p r o f i l e s  of  

po and i p  ur ine metabolites look much the sarnc,which 

Indicates  tha t  the  biotransformation of  TR i n  gastroin- 

t e s t i n a l  t r a c t  of rats is  in s ign i f i can t .  

The postulated conjugated metaboli tes (G, -G4) were 

individual ly  e luted from the chromatogram and t r e a t e d  
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I G1 
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0 5 10 

Time (min 1 

cj_wre 4 .  YFLC pattern of purifled urinary conjugated 
t ryptanide [ T i )  metabolites (2 G C ,O,+) ir. solvent  
sys l , ~  T I T  acet,onitrile-:~U4:-~~~4~'PEI 2.7, 16:94). 

with beta-glucuronidase, followed by rechmmat:,Srai~ily. 

Tt aklpr?ared t k a t  G, a d  C 

i n t o  B and G4 i n to  D (data  not shown). Since t h e  enzyme 

preparat ion a l so  contains s u l f a t a s e  a c t i v i t y ,  it is reaso- 

able t o  suggest t h a t  the i so l a t ed  metabolites (espec ia l ly  

A )  can simultaneously occure i n  u r ine  a t  d i f f e r e n t  propor- 

t i o n s  a s  glucuronides ard su l f a t e s .  

were converted in to  A, G2 3 

Fig. 3 shows the HPLC separat ion o f  non-conjugated 

metabolites i n  the  so lvec t  system 11. The resultec! reten- 

t i o n  times are:  4 min (B), 5 min ( A ) ,  7.4 min (D) and 
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346 SZuMlLo AND DZIDO 

TABLE 1 
e e l i m i n a r y  Balance Determinations of Tryptamide (TR) 
Metabolites Excreted i n  !Jrine of Rats Following In t ra -  

venous Administration i n  a Dose 25 mg/kg 

Metabol i tes  (%Ix 

A B c D Total  
- Time 

10 h 15.4 2.4 16.C G.5 34.3 
1 Stday 33.2 10.6 17.0 1.5 62.3 
.@day 0.9 1.3 c.3 0 2.5  
3rdday 0.7 c.2 O.? 0 1 .o 
Tota l  50.2 14.3 33.4 7.0 

Free 16 37 97 27 
Conjugated 84 63 7 73 

x The va lues  r ep resen t  the percentage of  t h e  ind lv idua l  
metabol i te  es t imated by HPLC us ing  a r e a  s t anda rd iza t ion  
method as s t a t e d  i n  t h e  Yethods. Each va lue  is an avera- 
ge of two determinations. 

8 .2  min (C); TR - 19 min. The sepa ra t ion  of t h e  mador 

c o n s t i t u e n t s  of  conjugated metabol i tes  i n  t h e  so lvent  

system 111 is shcwn on :ig. 4 .  The fol.lowing r e t e n t i o n  

times were found: 4 .8  min (G,), 4.9 min (G , ) ,  5.8 min 

( ;3)  and 9 min ( S 4 ) .  Both o f  these  so lven t s  a r e  not  con- 

venien t  for t h e  ana lys i s  of TR, s i n c e  r e t en t ion  times o f  

this compound proved t o  be t oo  long  then. Previously de- 

sc r ibed  (7)  less p o l a r  so lven t  I is more s u i t a b l e  for 

t * T a t .  
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TRYPTAMIDE AND ITS METABOLITES 347 

I 

0 5 10 15 20 
Time (min)  

Figure 5 .  Cormatisn of tryptanride (T2) rnetabolitps A 
and 9 i n  v i t r o  with r a t  l i v e r  microsoma1 incclbation 
mixture. Incubation l a s t ed  15  min. YPLC solvent. system 
'iI was used (acetont t r i le-water ,  24 :76). 

Table 1 shows the r e l a t i v e  proportions o f  TR meta- 

b o l i t e s  i n  the  course of  the ur ine  excretion. It can be 

seen t h a t  almost 97% of the  t o t a l  metaboites eliminated 

v i a  ur ine  were excreted during f i r s t  24 h. Taking i n t o  

account t h e  content ,  an order may be formed as  : A>C)E)D. 

i ' k tabol i te  A amounted t o  about 50%. and A plus C t o  abbiJL 

84% of the t o t a l  metabolites.  Metabolites A, B and D a re  

mostly present  a s  the conjugates(63-84?6), while C is 

r a t h e r  excreted i n  free form. Only minute amount of TR 

was found i n t a c t  (0.12-0.8% o f  t he  administrated dose),  

t h a t  gives an evidence of  its e f f i c i e n t  biotransformation 

i n  r a t s .  
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34,3 SZUMILO AND DZIDO 

III blood, t he  metabol i tes  were observed during first 

6 h only,  and C predominated. In  l i v e r  A and B rose up 

during first hour then  dropped fast ,  C reached a peak 

v i l u e  at 2 h, D was n o t  de t ec t ed  ( d a t a  no t  shown). The 

metabol i tes  A and R were produced i n  t h e  microsomal incu- 

k3t ion  mixture i n  v i t r o  (Fig. 5). 

In conclusion,  Tti undergoes e f f i c i e n t  metabolism i n  

r3ts being transformed. into a t  l e a s t  fou r  probably hydro- 

x r l a t e d  metabolites which occure both i n  f ree  and conjuga- 

+,>d forms (glucuronides  ar:d s u l f a t e s ) .  These c a K  be i so l a -  

t?d from u r i n e ,  blood snd tissup by t h e  sarbent ex t r ac t ion  

11 j i ?g Amber1 i te XAD-2 res in .  'The e l a h r a t e d  chromatogra- 

? T i c  systems enable their separation and ana lys i s .  
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