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HIGH PERFORMANCE LIQUID CHROMATOGRAPHIC DETERMINATION 
OF THROMBOXANE B2 IN HUMAN SERUM AS A 

METHOXI ME-PANACYL ESTER DERIVATIVE

Robert H. Pullen , J r . ,  M.A.

Western Michigan U n iv e rs i ty ,  1986

A high performance l iq u id  chromatographic (HPLC) method was 

developed to  measure thromboxane B̂  (TXB2 ) le v e ls  in human serum.

Serum samples (2 mL) were extracted  using s o l id  phase e x tra c t io n  

columns in a Cl8/ s i l i c a  mode sequencing approach. The in te rn a l  stand­

ard , 6-ketoprostag land in  F ^ ,  was added to the serum e x t ra c ts .  The 

eicosanoids were doubly d e r iv a t iz e d ,  f i r s t  w ith  panacyl bromide, then 

w ith  methoxyamine to form methoxime-panacyl e s te r  d e r iv a t iv e s .  The 

eicosanoid d e r iv a t iv e s  were chromatographed using a reverse phase 

HPLC system w ith  UV d e tec t io n  (25** nm).

Assay l i n e a r i t y  was demonstrated w ith  f o r t i f i e d  TxB^ standards in 

3% bovine serum albumin over a range o f  25 to  500 ng/mL ( r  > 0 .9 9 * 0  • 

There was no s ig n i f ic a n t  in terday d i f fe re n c e  or bias in assay resu lts  

fo r  pooled standards a t  75 , 226 and 376 ng/mL concentrations ( p > 0 . 0 5 ) .  

Pooled estimates o f  p rec is io n  a t  these le ve ls  in d ic a te  an assay r e la ­

t i v e  standard d ev ia t io n  o f  6- 9%.

The HPLC assay was used to q u a n t i ta te  TXB2 leve ls  in human serum. 

Results were consis ten t w ith  prev iously  published values when drug- 

f re e  serum was analyzed to  assess ex v ivo  TXB2 fo rm ation .
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CHAPTER I

INTRODUCTION 

Biochemistry and Physiology

Thromboxane (TxB2 » Figure 1) is the s ta b le  hydrolysis  product 

o f thromboxane A2 (TXA2 ) , a smooth muscle co n trac tan t and potent  

p la t e le t  aggregator. These molecules are products o f the arachidonic  

acid  cascade. Regulation o f TXA2 synthesis has been im plicated as an 

important fa c to r  in card iovascu lar disease and the biochemistry and 

physiology o f  prostaglandins (PG) in th is  regard has been reviewed 

by Gorman and Marcus ( l ) .

Mechanical or chemical s t im u la t io n  o f  the p la t e le t  resu lts  in

re lease o f  arach idonic  acid  from the c e l l  membrane phospholipids.

Some of the f re e  arachidonate is converted v ia  the p la t e le t  cyclooxy-

genase enzyme to the endoperoxide PGH2 . PGH2 can be converted by

thromboxane synthetase to  TXA2 o r i t  can be converted by p ro s tacyc lin

synthetase to p ro s tacyc lin  (P G ^ )*  When TXA2 is formed in the p la t e -  

2+l e t ,  Ca m o b il iza t io n  is  s t im u la ted . This re s u lts  in the release  

of adenosine 5 * "diphosphate (ADP) from p la t e le t  granules and the  

in h ib i t io n  o f  p la t e le t  adenylate  cyclase . Adenylate cyclase in h ib i ­

t io n  causes ad en o s in e -3 ',  5 ' “c y c l ic  phosphoric acid (c y c l ic  AMP) leve ls  

to  f a l l .  The released ADP a c t iv a te s  p la t e le t s  so th a t  they become 

s t ic k y  and aggregate o th er p la te le ts  in the presence o f f ib r in o g e n .

PG12 acts to antagonize the e f fe c t s  o f  TXA2 by s t im u la t in g  adenylate

1
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cyclase which e levates  c y c l ic  AMP le v e ls .  The increased c y c l ic  AMP 

2+le ve ls  re s u lt  in Ca seq uestra t ion , and in h ib i t  phospholipase and 

cyclooxygenase a c t i v i t i e s .

A balance between TXA2 and PGI^ could th e re fo re  control p la t e le t  

aggregabi1i t y  jn  v iv o . Too much TxA^ or too l i t t l e  PG12 may cause 

thromboembolic disease. The th erap eu tic  pharmacological control o f  

th is  balance could t h e o r e t ic a l ly  be achieved by the s e le c t iv e  in h i ­

b i t io n  o f  thromboxane synthetase or s t im u la t io n  o f  the p rostacyc lin  

synthetase enzyme.

The Problem

In order to monitor the  in fluence  of various pharmacological 

and b io lo g ic a l  fac to rs  on the TxA^/PGI^ balance, s e n s it iv e  and spe­

c i f i c  a n a ly t ic a l  assays have been developed to measure TxB^ in blood 

serum and plasma. In a s i tu a t io n  where maximal TXA2 production is 

stim u la ted , such as harvesting serum from c lo t te d  blood, the level 

o f TXB2 is a v a l id  measure o f  to ta l  TXA2 b iosynthes is . Work was 

undertaken to  develop and v a l id a t e  a high performance l iq u id  chroma­

tography (HPLC) method fo r  the measurement o f TXB2 in human serum.

Background

Because TxB^ leve ls  in  serum and plasma are low (*£550 ng/mL) 

( 2 - 6 ) ,  curren t techniques w ith  the demonstrated capac ity  to  measure 

the eicosanoid a t  these concentrations are l im ite d  to radioimmunoassay 

(RIA) (7) and combined gas chromatography-mass spectrometry (GC/MS) 

( 8 ) .  Although RIA and GC/MS are h ig h ly  s e n s it iv e  techniques, both

F
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have inherent disadvantages. S e le c t iv i t y  in RIA is dependent upon 

the degree o f  cross r e a c t iv i t y  o f the TxB2 antiserum with  o ther a ra c h i­

donic acid m etabolites  and sample m atr ix  components. As a consequence, 

RIA methods should be c ro s s -v a l id a te d  w ith  a physiochemical technique, 

such as GC/MS or HPLC, to  confirm assay accuracy. The most obvious 

problem w ith  GC/MS is the p ro h ib i t iv e  cost o f the soph is tica ted  in s t ru ­

mentation. Another serious problem is due to  the l im ite d  sample capac­

i ty  necessita ted  by involved experimental procedures and manual 

sample in je c t io n .

Id e a l ly ,  HPLC could represent a less c o s t ly ,  s e n s it iv e  and spe­

c i f i c  physiochemical a l t e r n a t iv e  to GC/MS w ith  comparable sample 

capacity  to RIA. D etection o f  TxB2 by HPLC is hampered by the absence 

of strong u l t r a v i o l e t  (UV) chromophores o r  natural f luorescence. Addi­

t io n a l l y ,  TxB^ chromatographs as an asymmetrical, broad peak due to  an 

eq u il ib r iu m  between ring opened and closed forms of the molecule (9) 

(F igure 1 ) .

Several reports have described the de tec tio n  o f  standard so lu ­

t io ns  of Tx B2 using HPLC (10-14) but none have been successfully  

applied  to  the measurement of the eicosanoid in serum or plasma.

Turk e t  a l . (10) prepared f luorescen t eicosanoid esters  by d e r i v a t i ­

za t io n  w ith  4-bromomethyl-7-methoxycoumarin. T he ir  a p p l ic a t io n  was 

l im ite d  to  the q u a l i t a t i v e  id e n t i f ic a t io n  o f TxB^ produced by human 

p la t e le t s .  F i t z p a t r ic k  e t  a l . (11) prepared the p-n itrobenzyloxim e  

of the TxB2 methyl e s te r  fo r  de tec tio n  o f a so lu t io n  standard using 

UV absorbance (25^ nm, 7 -5  )jg in je c te d ) .  Terragno e t  a l . (12, 1A) 

employed de tec t io n  in the short wavelength UV region (190-192.5  nm)
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to measure u nderiva tized  eicosanoids. Detection in th is  region is  

subject to  a la rge  number o f in terferences  and a b io lo g ic a l  a p p l i ­

ca tion  fo r  TxB2 was not g iven. Watkins and Peterson (13) described  

the formation o f eicosanoid e s te r  d e r iv a t iv e s  w ith  p - (9 -a n th ro y lo x y )  

phenacyl bromide (panacyl bromide). The esters  were both s tron g ly  

f lu o rescen t  and UV absorbant (25** nm). U n fo rtu n a te ly ,  TxB2 e xh ib ited  

a broad, double-peaked chromatographic e lu t io n  p a tte rn  and was not 

resolved from prostaglandin  F2ot More re c e n tW» Cox and

Pullen have extended the work o f  Watkins and Peterson to  permit the  

an a lys is  o f  some E-type prostaglandins in human plasma by HPLC w ith  

picogram per mi 11i 1i t e r  s e n s i t i v i t y  (1 5 -1 6 ) .

The Approach Taken

The approach to the problem o f  developing an HPLC assay fo r  the  

q u a n t i ta t io n  o f TxB2 in serum involved doubly d e r iv a t iz in g  the e ic o ­

sanoid molecule. Serum TxB2 e x tra c ts  were f i r s t  converted to  panacyl 

este rs  to  permit d e tec t ion  by UV absorbance o r  fluorescence. The 

panacyl es ters  were converted to  methoximes to  f i x  the ring in an 

open p o s it io n  and impart s a t is fa c to ry  chromatographic p roperties  

s im i la r  to those obtained in GC app lica t io n s  (17~18). The assay was 

v a l id a te d  by performing t r i p l i c a t e  assays o f pooled 1% bovine serum 

albumin (BSA) standards on three  separate days using independently  

prepared c a l ib r a t io n  standards. The resu lts  were evaluated to  con­

f i rm  l i n e a r i t y ,  accuracy, and p re c is io n .  The u t i l i t y  o f  the method 

was investigated  by determining human serum TxB2 concentrations in the 

presence and absence o f a s p e c i f ic  thromboxane synthetase in h ib i t o r .
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CHAPTER I I

EXPERIMENTAL

M a te r ia ls

Thromboxane (Tx B2) , 6 -ke toprostag land in  , the In te rn a l  

standard ( IS )  (6-keto-PGF1Qt ) ,  PGD2 , PGE1 , PGE2 , P G F ^  , 11-dehydro- 

Tx B2 , PGA2 , PGB2 , 1 3 ,1^_d ih y d ro -6 ,1 5 ~ d Ik e to -P G F ^  , U-63557A (a throm­

boxane synthetase i n h ib i t o r ) ,  and panacyl bromide [p -(9 -a n th ro y lo x y )  

phenacyl bromide] were supplied by the Pharmaceutical Research and 

Development Laboratories o f  the Upjohn Company. [ 5 » 6 , 8 , 9 , 11 ,12 ,1 4 ,

15_^H(N)] -Thromboxane B2 (Tx B2~^H) (s p e c i f ic  a c t i v i t y  o f  120 Ci/mmol)

amd 6 -[5 ,8 ,9 ,1 1  . IZ . I^ j IS -^ H tN j l -k e to p ro s ta g la n d in -F ^  (6-keto-PGF^^ -  

3H) (specific  a c t iv i t y  of 113 Ci/mmol) were purchased from New England 

Nuclear. The samples were p u r if ied  before use by th in  layer chroma­

tography using a mobile phase of to luene-dioxane-acetic acid (20:20:1, 

v /v ) (19). All solvents were UV or HPLC grade and were purchased 

from Burdick 6 Jackson Laboratories. N, N-Diisopropylethylamine, 98%, 

and formic acid, 95“97%> were obtained from Aldrich Chemical Company. 

Phosphoric, acid, 85%, and sodium hydroxide pe lle ts  were obtained from 

Mai 1inckrodt, Inc. S i ly la t io n  grade pyridine and methoxyamine hydro­

chloride were purchased from Pierce Chemical Company.

6
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7

Sample Preparation Procedure

Standard Preparation

An accu ra te ly  weighed amount o f TxB^ was dissolved in a c e to n i-  

t r i l e  to produce a concentration o f  50 jjg/mL. This so lu tion  was 

f u r th e r  d i lu te d  to produce another TxB£ standard w ith  a concentration  

of 10 /jg/mL. A ll  d i lu t io n s  were performed using polypropylene m a te r i ­

a ls .  The so lu tions  were prepared fresh fo r  each experiment. The 

c a l ib r a t io n  standard curve was prepared by spik ing 2 .0  mL a l iq u o ts  

of 3% BSA in K rebs-Hensele it b u ffe r  (pH 7.**) (20) w ith  the TxB^ 

standard s o lu t io n s . Eight 3% BSA TxB^ standards were prepared over a 

concentration  range o f 0-500 ng/mL. Pooled 3% BSA TxB£ standards were 

prepared to assess in terday and in traday assay prec is ion  and accuracy. 

They were prepared a t  75. 226, and 376 ng/mL by spiking an app ro pria te  

amount of standard so lu t io n  in to  a polypropylene tube contain ing 19 mL 

of 3% BSA, then a l iq u o t in g  2 .0  mL samples to tubes fo r  storage a t  

-70°C . Blank, pooled c o n tro ls  were a lso  a l iq u o te d .

Serum Extraction

The serum e x tra c t io n  was a m od if ica t io n  o f  a procedure described  

in a radioimmunoassay (RIA) k i t  designed to measure 6 -k e to -P G F ^  in 

plasma (21 ) .  Bond E lu t® C l8  so lid  phase e x t ra c t io n  columns (A n a ly t i -  

chem In te rn a t io n a l )  (200 mg/3 mL) were placed in a vacuum manifold  

(J . T . Baker) (F igure 2) and prepared fo r  the serum e x tra c t io n  by 

washing w ith  4 mL of methanol followed by 4 mL of w ater. The serum 

samples were a c id i f ie d  to pH 4 by adding 0 .2  mL o f  a 5% formic acid
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so lu tio n  ( a q . ) .  The samples were vortexed then centr ifuged  a t  1500 x g 

fo r  15 min a 4°C. The serum samples were app lied  to the e x tra c t io n  

columns and vacuum was app lied  (660 mm Hg in te rn a l  manifold pressure).  

The columns were washed w ith  2 mL of w a te r ,  tw ice , 2 mL of 10% methanol 

in w ater, tw ice , and 2 mL o f  to luene.

The Cl8 columns were removed from the vacuum manifold a f te r  the 

to luene wash and replaced w ith  Bond E lu t  s i l i c a  columns (500 mg/3 mL). 

The si 1 ica e x t ra c t io n  columns were conditioned by washing w ith  5 mL of  

to lu en e -e th y l ace ta te  ( 8 : 2 ) .  The Cl8 columns were placed on top o f  

the s i l i c a  columns by means o f an adaptor and Tx02 was e lu ted  onto the 

s i l i c a  column w ith  1 mL o f  e thy l a c e ta te .  The C18 columns and adaptors  

were removed and the s i l i c a  columns were washed se q u e n t ia l ly  with 1 mL 

o f  to luene-e thy l ace ta te  ( 6 : 4 ) ,  to lu en e -e th y l acetate-methanol 

(6 0 :4 0 :2 ) ,  and to lu en e -e th y l acetate-methanol ( 6 : 4 : 1 ) .  TxB^ was e lu ted  

from the s i l i c a  columns w ith  2 mL of to lu en e -e th y l acetate-methanol  

(6 :4 :3 )  and the e luen t was c o l le c te d  in 4 mL polypropylene tubes. The 

samples were spiked with IS (10 p i  o f  an 80 Jig/mL solution o f  6 -k e to -  

PGF^ in a c e t o n i t r i l e )  and evaporated under a stream o f  n itrogen in a 

40°C water bath.

Panacyl Bromide D e r iv a t iz a t io n

The d e r iv a t iz a t io n  condit ions were as described prev iously  (1 5 ) .  

B r ie f l y ,  the samples were vortexed 1 min to re c o n s t i tu te  in 0.25 mL 

of panacyl bromide so lu tion , 25 pg in te t ra h y d ro fu ra n -a c e to n it r i  1 e ,

1 :4 ,  and 3 p 1 of N ,N -d iisop rop y le th y l amine was added to  i n i t i a t e  the  

re a c t io n .  The samples were capped and incubated fo r  1 hr a t  40°C.

The reaction  is depicted in Figure 3 f o r  TxB^.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



10

OIOIO

r  ' '  "  . . .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Fi
gu

re
 

3*
 

Pa
na

cy
l 

Br
om

id
e 

D
er

iv
at

iz
at

io
n

 
of

 
Tx

B



Panacyl Ester P u r i f ic a t io n

Excess d e r iv a t iz in g  reagent was removed using a procedure pre­

v ious ly  described by Watkins and Peterson (1 3 ) .  Bond E lut s i l i c a  

columns (500 mg/3 mL) were placed in the vacuum m anifold and washed 

s e q u e n t ia l ly  with 5 mL o f  te trah yd ro fu ran -w ater  ( 9 5 : 5 ) ,  a c e t o n i t r i l e ,  

and methylene c h lo r id e .  The d e r iv a t iz a t io n  samples were applied  and 

pu lled  through the column under vacuum. The columns were washed with  

2 .8  mL o f  methylene c h lo r id e  th ree  times. The eicosanoids were e lu ted  

in to  1* mL polypropylene tubes in 2 .8  mL o f  a c e to n it r i le -m e th a n o l  

(8 5 :1 5 ) .  The samples were placed in a 40°C water bath and evaporated 

under n itro g en .

Methoxyamine D e r iv a t iz a t io n

Methoximes were prepared as prev iously  described by F i t z p a t r ic k  

e t  a l .  (1 8 ) .  The reaction  o f the TxB^ panacyl e s te r  is depicted in 

Figure k .  The residue from the panacyl e s te r  p u r i f ic a t io n  was recon­

s t i tu te d  in 0 .2  mL of a sa tura ted  so lu tion  o f  methoxyamine hydro­

c h lo r id e  in p yr id in e  by vortex ing  fo r  1 min. The samples were 

incubated overnight (16 h r)  a t  room temperature. A f te r  incubation the 

p yr id in e  was evaporated under a n itrogen stream in a 40°C water bath.

E x trac t io n  and Preparation fo r  HPLC

The methoximes were ex trac ted  using a procedure employed by 

O'Leary fo r  PG d e r iv a t iv e s  prepared f o r  GC/MS an a lys is  (2 2 ) .  The 

dried  samples were removed from the water bath and 2 .0  mL o f  d ie th y l  

e th er  and 1 .0  mL o f  water were added to  the tubes. The tubes were
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capped and vortexed fo r  1 min fo llowed by a f i v e  min c e n tr i fu g a t io n .  

The e ther la y e r  was drawn o f f  using a disposable polyethylene tra n s fe r  

p ip e t  (Bio-Rad) and placed in another tube. Another 2 .0  mL of d ie th y l  

e th er  was added to the remaining aqueous f ra c t io n  and the process was 

repeated. The ether layers  were pooled and evaporated. The dried  sam 

pies were recon stitu ted  by adding 680 >jL o f  a c e t o n i t r i l e  and vortexing  

fo r  1 min. The reco nstitu ted  samples were mixed w ith  320 /jL of water 

and f i l t e r e d  (Nylon 66 f i l t e r s ,  3 mm membrane, 0 .45  JJm pore s ize ,  

Micron Separations) in to  2 mL polypropylene in je c t io n  v ia ls  (Sarstedt)  

The samples were loaded onto the autosampler fo r  ana lys is  by HPLC.

High Performance L iquid  Chromatography 

Instrum entation and Conditions

A schematic of the HPLC system is presented in Figure 5. The 

mobi le  phase was a c e t o n i t r i l e - 1 0  mM phosphoric ac id  in water (pH 7 .2 )  

(6 8 :3 2 ) .  Mobile phase was f i l t e r e d  (0 .2  p nylon-66 f i l t e r ,  Rainin) 

p r io r  to use. The two HPLC pumps were a Beckman 112 and a Laboratory 

Data Control (LDC) mini Pump operated a t f low  rates  of 2 .0  and 1.0  

mL/min, re s p e c t iv e ly .  Samples (200 y l )  were in jec ted  w ith  an Upjohn 

jjP autosampler equipped w ith  a Valeo ten -p o rt  a i r -a c tu a te d  switching  

va lve  and an FMI sampling pump. The guard columm was a Brownlee RP-8 

30 x 4 .6  mm I .D .  o c ty ls i la n e  bonded-phase column and the a n a ly t ic a l  

column was a Supelcosil LC-18 (Supelco) 250 x 4 .6  mm I .D .  octadecyl-  

s i la n e  bonded-phase column (both packing m a te r ia ls  are spherical par­

t i c l e s ,  5 pim in d iam eter) .  The d e tec to r  was an LDC UV Monitor I I I  

equipped w ith  a mercury lamp to monitor absorbance a t  254 nm.
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The switching valve p o s it io n  was c o n tro l le d  by the autosampler 

(shown in the in je c t  po s it io n  in Figure 5 ) .  In the in je c t  position  

the  Beckman 112 pump routed the in je c t io n  loop contents onto the guard 

column. The analytes were e lu ted  from the guard column and d irec ted  

onto the a n a ly t ic a l  column. The switching va lve  remained in the in je c t  

p o s it io n  fo r  81 seconds a t  which time i t  switched to  the load p o s it io n .  

In the load p o s it io n ,  so lvent from the Beckman pump flowed d i r e c t iy  

in to  the a n a ly t ic a l  column and solvent from the miniPump was d irec ted  

through the guard column in to  waste. The to ta l  chromatography time 

was 25 min per sample.

Data A cq u is it io n  and Q u a n t ita t io n  Method

C o lle c t io n  and ana lys is  o f  the detec to r  output (1V /A .U .)  was 

performed w ith  the UPACS I I automated chromatography system (Upjohn) 

on a H arr is  1000 computer. Output from the d e te c to r  was also recorded 

on a L inear s t r ip  chart  recorder. Data were analyzed by an unweighted 

l in e a r  regression forced through the o r ig in  o f  peak height r a t io  

(major TxB^ p eak /IS )  versus concen tra t io n .

Ex Vivo TxB^ Production Studies

Human blood was allowed to  c lo t  in the presence and absence of a 

thromboxane synthetase in h ib i t o r  (U-63557A, Upjohn) and the serum was 

harvested and analyzed to  determine TxB£ le v e ls .  S ix 10 mL tubes o f  

blood were c o l le c te d  from four vo lu n teers . D up lica te  tubes contained  

0 ,  20, and 200 fjg o f  U-63557A dissolved in 100 ^iL o f  0.9% s a l in e  so lu ­

t io n .  The tubes were incubated a t  37°C f o r  1 hr a f t e r  c o l le c t io n
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then cen tr ifu ged  fo r  20 min a t  1500 x g and k°C. Serum from duplicates  

was pooled and stored in 2 mL a l iq u o ts  a t  ~70°C. Samples were ana­

lyzed w i th in  one week of c o l le c t io n .
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CHAPTER I I I

RESULTS AND DISCUSSION 

Serum Extraction

The serum e x tra c t io n  was a m o d if ica t io n  o f  a p rev iously  reported  

procedure fo r  e x tra c t in g  6 -k e to -P G F j^  from plasma (2 1 ) .  The e x tra c ­

t io n  technique involved C18 / s i 1 ica mode sequencing employing Bond E lut  

s o lid  phase e x tra c t io n  columns. In the f i r s t  phase o f  the procedure, 

serum (2 mL) was a c id i f i e d  to pH 4 w ith  200 jjL o f  5% formic acid (aq .)  

and passed through the C18 columns. The columns were washed w ith  water  

and 10% methanol (a q .)  to e lu te  po lar components; then toluene to  

e lu te  neutral l ip id s  and to  remove res idual water from the columns.

TXB2 was e lu ted  from the Cl8 columns onto the s i l i c a  columns w ith  

ethyl a ce ta te .

In the second phase o f  the e x tra c t io n  the s i l i c a  columns were 

washed s e q u e n t ia l ly  w ith  to lu en e -e th y l ace ta te  ( 6 : 4 ) ,  to luene-e thy l  

acetate-methanol ( 6 0 :4 0 :2 ) ,  and to luene-e thy l acetate-methanol  

( 6 : 4 : 1 ) .  TxB^ was e lu ted  in to lu en e-e thy l acetate-methanol ( 6 : 4 : 3 ) .

The e f f e c t  of washing w ith  in creas ing ly  po la r  so lvent mixtures was 

to remove components less po la r  than TXB2 and leave components With 

g re a te r  p o la r i t y  on the columns.

Procedural recovery f o r  the IS in plasma and serum was determined 
1

by adding 6 - k e t o - P G F ^ -  H (26,500 dpm) to  a 400 ng/mL cold standard. 

The m odified mixed mode e x tra c t io n  resu lted  in unacceptably low 

recovery (20.5%) w ith  a la rg e  amount o f  v a r i a b i l i t y  (21% RSD, n = 6 ) .

17
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As a consequence, the IS was added a f t e r  the s o l id  phase e x t ra c t io n .

3When 6 -ke to -P G F j^  -  H was added to the s i l i c a  column e lu a n t ,  proce­

dural recovery was 57-1% w ith  a RSD = 6.7%. Procedural recovery of

3TxE^-  H (20,000 dpm) from standards conta in ing  400 ng/mL o f  cold  

TXB2 and IS was 66.3% w ith  a RSD = 5.3% (n = 6 ) .  An attempt to  

s im p li fy  the procedure by performing only the Cl8 e x t ra c t io n  step  

was unsuccessful due to increased in te r fe ren ces  in the HPLC e lu t io n  

window o f  TxB2 *

D e r iv a t iz a t io n s  and P u r i f ic a t io n

Panacyl Bromide D e r iv a t iz a t io n

Samples were d e r iv a t iz e d  as described p rev ious ly  (15) using 25 y  

of panacyl bromide. To ensure tha t the optimum amount o f  reagent was 

being used, t r i p i i c a t e  so lu t ion  standards contain ing 800 ng o f  both 

TxB^ and IS were d e r iv a t iz e d  using 2 .5 *  25 and 250 jjg o f  panacyl 

bromide. A ll o th e r  reaction  condit ions remained unchanged. Using 

250 j ig  o f  panacyl bromide did not increase the peak height o f  the two 

eicosanoids compared to the 25 j ig  samples, but the amount o f  i n t e r ­

ference peaks increased s ig n i f i c a n t l y .  The 2 .5  JJg samples contained  

bare ly  d e tec tab le  peaks.

Panacyl Ester P u r i f ic a t io n

Excess d e r iv a t iz in g  reagent was removed using a procedure de­

scribed by Watkins and Peterson (13) fo r  s i l i c a  Sep-Pak c a r t r id g e  

columns (Waters A sso c ia tes ). The Bond E lu t  columns were p a r t i a l l y
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deactivated  by r in s in g  w ith  te trah yd ro fu ran -w ater  (95:5) and any 

column im purit ies  soluble  in te trahydro furan  were removed. This was 

fo llowed by washes w ith  a c e t o n i t r i l e  and methylene c h lo r id e .  The 

d e r iv a t iz a t io n  so lu tion  was applied  and the unreacted panacyl bro­

mide was e lu ted  in 3 x 2 .8  mL washes o f  methylene c h lo r id e .  The 

panacyl es ters  were e lu ted  w ith  a c e to n it r i le -m e th a n o l (8 5 :1 5 ) .

Methoxyamine D e r iv a t iz a t io n

The panacyl es ters  were converted to  methoximes by reacting  w ith  

methoxyamine (1 8 ) .  The reac tio n  was allowed to  take place overn ight  

(16 h r )  a t  room temperature. The reac tio n  could have been completed 

in 2 h r  a t  an elevated temperature (1»5°C) but th is  proved to be a 

convenient stopping point in the procedure. To confirm th a t the o p t i ­

mum amount o f  methoxyamine was being added (5 mg), t r i p l i c a t e  800 ng 

so lu tio n  standards o f  TXB2 and IS were reacted w ith  0 .5 ,  5 and 10 mg 

of methoxyamine. The 10 mg samples did not d is p la y  increased peak 

heights but the evaporation time was lengthened considerab ly . The

0 .5  mg samples had s ig n i f i c a n t ly  reduced peak h e ig h ts .

Ether Extraction  and Preparation fo r  HPLC

Unreacted methoxyamine and the methoxime-panacyl e s te r  d e r iv a ­

t ives  were separated by p a r t i t io n in g  between e th e r  and w ater. The 

pooled ether e x tra c ts  co n ta in ing  the methoxime-panacyl es ters  were 

evaporated then rec o n s t itu te d  in 680 yL  o f  a c e t o n i t r i l e .  The samples 

were d i lu te d  w ith  320 j iL  o f  water to  make the so lvent strength  of the  

in je c t io n  so lu tion  equal to  th a t  o f  the mobile phase. A sample
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f i l t r a t i o n  step was in s t i tu te d  a f t e r  HPLC column back pressure build  

up was detected w ith  u n f i l t e r e d  samples and mobile phase.

High Performance Liquid Chromatography

The HPLC system was operated under is o c ra t ic  cond it ions [mobile 

phase: a c e t o n i t r i l e - 1 0  mM phosphoric ac id  in water (pH 7*2) (68 :32 )]  

w ith  d e tec t io n  a t  25** nm and a te n -p o r t  switching va lve  to permit 

a guard column wash step. I t  was necessary to prepare methoxime- 

panacyl e s te r  d e r iv a t iv e s  of the serum ex trac ts  to impart the TXB2 

molecule w ith  favorab le  absorbance/fluorescence and chromatographic 

p ro p e r t ie s .  Tx!^ does not contain  any conjugated double bonds or 

aromatic rings and there fo re  does not e x h ib i t  innate absorbance at  

25** nm. Previous reports have demonstrated the use o f  panacyl bro­

mide to  prepare strongly  UV absorbant and f luo rescen t d e r iv a t iv e s  of 

prostaglandins and TxB^ (13, 15, 2 3 ) .  As an example, the molar 

a b s o rp t iv i ty  o f  the panacyl e s te r  o f PGE  ̂ in a c e t o n i t r i l e  is 163,**80 

a t  25** nm and fluorescence detection  is approximately 7- 10 times 

more s e n s it iv e  than UV (2 3 ) .  In the cu rren t study, no gain in assay 

s e n s i t iv i t y  was achieved using fluorescence detection  because base­

l in e  in te r fe ren ces  were increased p ro p o rt io n a te ly .

Because o f  the tendency o f  TXB2 to  e x is t  in an e q u il ib r iu m  

between ring open and closed forms o f  the molecule, the panacyl ester  

chromatographs as two broad unresolved peaks (13 )*  As a consequence, 

Watkins and Peterson were unable to separate the panacyl es te rs  of 

TxB 'and prostaglandin F_ (PGF0 ) (1 3 ) .  A more recent reportL LOL t- ou

described the use o f a reverse phase column w ith  a polymer-based
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support (PRP-1, Hamilton) fo r  the determ ination of un deriva t ized  

TxB2_ H using a r a d io a c t iv i t y  monitor ( 9 ) .  The authors operated with  

a mobile phase of a c e t o n i t r i l e - 1 .2% t r ie th y la m in e  in water (pH 7 -5 )  

(21 :79) and reported an increase in the number of th e o re t ic a l  p lates  

over si 1 ica-based columns, presumably because the a lk a l in e  pH f ix e d

the TXB2 molecule in the ring open p o s it io n . However, the TXB2 peak

was unresolved from PGF26t . Work in th is  labora tory  indicated th a t  in 

the absence o f  PGF20 t the panacyl e s te r  o f  TXB2 s t i l l  e x h ib i ts  t a i l i n g  

w ith  a PRP-1 column and a mobile phase o f  a c e t o n i t r i l e - 1 .2% t r i e t h y l ­

amine in water (pH 10 .0) (68:32) (2 4 ) .  This t a i l i n g  would have been

obscured by PGF20t in the work by Moonen e t  a l . ( 9 ) .

The chromatography problem was solved by converting the panacyl 

e s te r  to  a methoxime, thus f ix in g  the molecule in the ring opened 

form. A methoxime was formed fo r  each carbonyl carbon in an aldehyde  

o r ketone f u n c t io n a l i t y .  Two symmetrical peaks were obtained f o r  each 

methoxime, corresponding to the syn and a n t i  isomers o f the molecule  

(F igure  4 ) .  A ll compounds had a t  leas t  two peaks re s u lt in g  from 

methoximation of the ketone fu n c t io n a l i t y  in the panacyl group. 

Eicosanoids that re ta ined  ketone o r  aldehyde f u n c t io n a l i t i e s  under 

the basic reaction  conditions produced four chromatographic peaks 

corresponding to the syn/syn, s y n /a n t i ,  a n t i /s y n  and a n t i / a n t i  isomer 

pa ir in g s  o f the two methoximes. The r e la t iv e  peak heights  that were 

produced r e f le c te d  the ex ten t o f form ation of the p a r t ic u la r  c o n fig ­

u ra t io n a l  isomer. S tructures  o f  seven eicosanoids th a t  were d e r iv ­

a t iz e d  and the number o f  chromatographic peaks they produced a re  

presented in Figure 6.
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The chromatographic s p e c i f ic i t y  is demonstrated by the data in  

Table 1 and the  chromatogram in Figure 7. In a d d it io n  to TxB^ and 

6 -k e t o -P G F ^ , e ig h t re levan t eicosanoid standard solutions were 

d e r iv a t iz e d  and chromatographed. A l l  were resolved from TxB2 and 

6 -k e to -P G F ^  w ith  the exception of 11-dehydro-TxB2 which coeluted  

w ith  two of the  peaks produced with TxB2 .

Table 1

HPLC Retention Times o f Methoxime-Panacyl Ester 
D e r iva t ive s  o f Some Relevant Eicosanoids

Eicosanoid Retenti on times (mi \ an)

6-keto-PGF.I oc 9 .9 , 11 .6 *

PGF2 a 1.1.7, 13 .7*

TxB2 13 .3 , 14.0 , 15.6* , 16 .5 *

11-dehydro-TxB2 14 .3 , 16 .8*

pgd2 18 .8 , 20 .5 , 22 .1 , 2 3 .9 *

PGE1 2 0 .1 , 21 .6 , 24 .2 , 25 .6 *

pge2 2 1 .0 , 21 .5 , 24 .4 , 2 5 .3 *

Note: PGA2 , PGB2 and 1 3 , l4 -d ihydro-6 ,15-d iketo-PG Fjcc  were not  
detected a f t e r  d e r iv a t iz a t io n  and in je c t io n  under these chromatographic  
co n d it io n s .

aMajor peak(s) indicated w ith  an a s te r is k .

. .. .
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Studies on thromboxane metabolism in the ra b b it  have ind icated  that  

1l-dehydro-TxB^ is formed by t issue  bound enzymes (25) and thus would 

not be manufactured during ex v ivo  c lo t  form ation. Levels o f  11- 

dehydro-TxB^ would r e f l e c t  in v iv o  thromboxane re lease  and th e re fo re  

approximate plasma TXB2 le v e ls  o f  4. 100 pg/mL ( k ) . 11-Dehydro-TxB2

would not represent an in te r fe re n c e  problem given the q u a n t i ta t io n  

l im i t  (25 ng/mL) o f  the c u rre n t  assay. which is formed in

ng/mL concentrations in serum ( 6 ) ,  was base line  resolved from the 

major peaks fo r  TXB2 . P re v io u s ly ,  u n d er iva t ized  TXB2 (9) and the 

panacyl e s te r  of T x l^  (13) could not be resolved from the correspond­

ing forms of PGF2Ctby HPLC.

A te n -p o rt  switching va lve  was employed in the chromatography 

system to permit guard column washing w h ile  the a n a ly t ic a l  separation  

was tak in g  place. The e lu t io n  volume o f  the methoxime-panacyl e s te r  

d e r iv a t iv e s  o f  TXB2 was determined by using a set switching time and 

varying the flow r a te  of th e  HPLC pump. Complete recovery was achieved  

in a 2 .2  mL e lu t io n  volume. To allow fo r  v a r ia t io n s  in mobile phase 

strength and column re ten tio n  p ro p e r t ie s ,  a 2 . 7mL e lu t io n  window was 

in jec ted  onto the a n a ly t ic a l  column (2 mL/min fo r  1 .3 5 min) before swi tching

The chromatography system appeared to d isp lay  s a t is fa c to ry  repro­

d u c i b i l i t y .  W ith in-run r e te n t io n  times (and % RSD) fo r  the IS and 

TXB2 were 11.27 (0.1A%) and 16.06 (0.28%) minutes, resp ec t ive ly  (n = 15). 

In je c t io n  o f more than 200 d e r iv a t iv e  samples over a two-month period  

produced only a small increase in  a n a ly t ic a l  column backpressure 

(20 p s i ,  1.2%) and re te n t io n  times (<£.0.3 m in ).  In terday d if fe ren ces  

in mobile phase composition, as well as chromatography using three

F  • . '
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d i f f e r e n t  Supelcosil LC—18 a n a ly t ic a l  columns did not s ig n i f ic a n t ly  

a l t e r  chromatographic peak re s o lu t io n .

Assay L in e a r i ty

The m atr ix  chosen fo r  the c a l ib r a t io n  standards was 3% BSA. 

Standards could not be prepared in human serum because o f  the presence 

of endogenous TxE^. A1though human plasma d id  not contain a d e te c t ­

able amount of endogenous T x l^ ,  i t  d id  contain  a component which 

coeluted w ith  the IS.

Representative l i n e a r i t y  data from th ree  standard c a l ib r a t io n  

curves is presented in Table 2 . The major TxB^ d e r iv a t iv e  peak was 

chosen fo r  q u a n t i ta t iv e  purposes to provide the maximum s ig n a l - t o -  

noise r a t io .  P lots  o f  peak height r a t io  (TXB2/ I S )  versus TXB2 serum 

concentration had c o r re la t io n  c o e f f ic ie n ts  o f  0.99** or g re a te r  over a 

range of 25-500 ng/mL ( 2 5 ,5 0 ,  100, 200, 300, **00 and 500 ng/mL). A 

response fa c to r  ( RF) was ca lcu la ted  a t  each concentration using the 

fo llow ing equation:

RF = [(peak height r a t io  TXB2/ I S )  x (IS  co n c e n tra t io n )] /T x B 2 
concentration

Response fa c to rs  fo r  in d iv idu a l standards were scattered  randomly 

about the mean in d ic a t in g  th a t  e x t ra c t io n  reco very  and d e r iv a t i z a t io n  

e ff ic ie n c y  was constant over the e n t i r e  concentration  range. The r e la ­

t iv e  standard d ev ia t io n  about the mean RF ranged from 6 to  10%. The 

y - in te rc e p t  was not d i f f e r e n t  than zero  a t  the 95% s ig n if ic a n c e  level  

and th e re fo re  data was analyzed using an unweighted l in e a r  regression  

forced through the o r ig in .  Chromatograms o f  b lank, 50, and 500 ng/mL 

c a l ib ra t io n  standards a re  presented in F igure 8.
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Table 2

L in e a r i ty  of Representative 3% BSA TxB„ 
Standard C a lib ra t io n  Curves

Day 1 Day 2 Day 3
Concentration Response 

(ng/mL) fac to r^
Concentration

(ng/mL)
Response

fa c to r
Concentration Response 

(ng/mL) fa c to r

510 0.632 502 0.661 525 0.607

1*08 0.551 402 0 .652 420 0.524

- - 301 0 .756 315 0.562

204 0.623 201 0 .564 210 0.571

102 0.566 100 0 .707 105 0.600

51 .0 0.595 50.2 0 .718 52.5 0.541

25.5 0.545 25.1 0 .742 26.3 0.647

Mean RF 0.585 0.686 0.579
SD 0.037 0.066 0.042
RSD 6.3% 9.6% 7.3%

Slope*5 ( 0.00151 0.00167 0.00144
y- in te rc e p t '  -0 .00429 0.00290 -0 .00208

r 0.996 0.994 0.996

Note: A 300 ng/mL standard was not prepared on day 1.

aResponse fa c to r  (RF) = [(Peak height r a t io  TxB^/IS) x (IS concentra-  
t io n ) ] /T x B 2 co ncen tra t ion .

^Slope obtained from a b e s t - f i t  unweighted l in e a r  regression ana lys is  
of a p lo t  of peak hei.ght r a t io  (T x tL / IS )  versus the concentration o f  
TxB2 .

cT h e y - in t e r c e p t  was not d i f f e r e n t  than zero  a t  the 95% s ig n if ic a n c e  
le ve l in a l l  cases.
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Figure 8 .  Chromatograms of 3% BSA C a lib ra t io n  Standards.
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Assay Prec is ion  and Accuracy

The in traday and in terday assay p rec is io n  and accuracy was eva lu ­

ated a t  75, 226 and 376 ng/mL using pooled 3% BSA standards. T r i p l i ­

cate  assays of the pooled standards were repeated on three successive 

days using independently prepared c a l ib r a t io n  standards (Table 3 )•  

There was no s ig n i f ic a n t  in te rday  d i f fe re n c e  in assay resu lts  (p > 0 .0 5 )  

so the data a t each concentration  were pooled. The estimate o f the 

assay RSD a t  a l l  three concentrations was between 6 and 3%. The 

pooled assay resu lts  showed no s ig n i f ic a n t  b ias (w ith in  the l im i t s  o f  

assay p re c is io n ,  p > 0 .0 5 )  f o r  any o f the th re e  pooled standards 

(e r ro r  ^  4%).

Ex Vivo TxBp Production

The u t i l i t y  of the method was tested by analyzing serum samples 

obtained from fo u r  human sub jec ts .  The experiment was designed to 

eva luate  ex v ivo  production o f TxB2 during c lo t  form ation in the 

presence and absence o f  thromboxane synthetase in h ib i t o r  U-63557A. 

Results from the ana lys is  o f  serum samples w ith  whole blood concen­

t ra t io n s  o f  U-63557A o f  0, 2 and 20 jjg/mL a re  presented in Table 4 .

A ll  but two o f the samples were assayed in d u p l ic a te .

The assay re s u lts  v e r i f y  th a t  U-63557A in h ib i ts  ex vivo produc­

tion  of TxB^, and to a g re a te r  extent a t  20 jjg/mL versus 2 jug/mL.

Serum TxB2 concentrations in  the absence o f  in h ib i to r  ranged from 

340 to  390 ng/mL in th ree  o f  the four su b jects . This  is well w ith in  

the range reported in the l i t e r a t u r e  (220-550 ng/ml_) fo r  serum TxB2

F v
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Table 3

Intraday and Interday Assay Accuracy and Precision  
fo r  Pooled 3% BSA TxB^ Standards

Actual
concentration

(ng/mL)

Mean assay 

Day 1

re s u lts  

Day 2

(ng/mL)a 

Day 3

Pooled estim ate  
o f  RSD and 
accuracyb

75.2 72 .7 76.2 78.5 75.8
SD 5 .12 3.57 6.63 5.21
RSD 7.0% 4.7% 8.4% 6.9%

E rror -3.3% +1.4% +4.4% +0.8%

226 210 225 213 216
SD 12.9 9 .3 14.4 12.5
RSD 6 .1 1 4.1% 6.8% 5.8%

Error -6.9% -0.6% -5.6% -4.4%

376 382 410 356 382
SD 42.3 25.0 24.7 36 .0
RSD 11.1% 6.1% 6.9% 9.4%

E rror +1.6% +8.9% -5.4% +1.6%

an = 3 on each day a t  each concentra tion .

^There was no in terday d i f fe re n c e  in means or assay b ias  in the pooled 
means a t  the 95% s ig n if ic a n c e  leve l in a l l  cases.

leve ls  using GC/MS and RIA techniques ( 2 - 6 ) .  Subject JC was tak ing  

a l le rg y  medication during the study which may be responsible f o r  the 

depressed TxB2 concentrations.

In the presence of U-63557A, three  out of four subjects contained  

an obvious in te r fe ren ce  which coeluted w ith  TxB2 « The in te r fe ren ce  

was e a s i ly  detected because o f the increased assay s e le c t i v i t y
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Tab le  4

Assay Results from a Study o f Ex Vivo  
TxB^ Production

U-63557A
concentration

(pg/mL)a
Subject

Serum TxB2 
concentration  

(ng/mL)

0 PL 366, 362
RP 379, 389
JC 178, 183
MB 339, 386

2 PL 108, 113.
RP 100, i o i b
JC 6 9 .5 ,  7 1 .6b
MB 86.6b

20 PL 6 0 .5 ,  58.9
RP 6 0 .4 ,  5 7 .4 b
JC 3 3 .7 ,  47.0b
MB 54.1b

aWho1e blood concentration  o f  thromboxane synthetase in h ib i to r  
U-63557A.

^Contained an in te r fe re n c e  peak which coeluted w ith  TxB^.

a ffo rd ed  by the doublet peak p a tte rn  f o r  TxB^. In subjects containing  

th is  u n id e n t i f ie d  serum component the doublet peak height r a t io  was 

s ig n i f i c a n t ly  a l te re d  (F igure  9 ) .  The TxB2 peak used fo r  q u a n t i ta ­

t io n  was a r t i f i c a l l y  increased, thus c re a t in g  a p o s it iv e  bias in 

assay re s u l ts .  Chromatograms o f samples from subject PL did not  

conta in  a TXB2 in te r fe re n c e  peak (F igure  10 ) .
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CHAPTER IV

CONCLUSIONS

The a p p l ic a b i11ty o f an HPLC technique employing UV detection  

(25^ nm) was demonstrated f o r  the q u a n t i ta t iv e  ana lys is  o f  TxB^ in 

human serum. TxE^ was extracted  from serum using a mode sequencing 

( C l 8 / s i l i c a )  s o l id  phase e x t r a c t io n .  The in terna l standard, 6 -k e to -  

P G F ^  , was spiked in to  the e lu an t from the serum e x t r a c t io n .  The 

ex tra c ts  were d e r iv a t iz e d  w ith  panacyl bromide to  impart UV absorb-  

ant /  f lu o re s c e n t  p roperties  to the molecules. Excess d e r iv a t iz in g  

reagent was removed by a s i l i c a  s o l id  phase p u r i f i c a t io n .  The sam­

ples were then converted to  methoximes to  provide s a t is fa c to ry  chro­

matographic properties  by f ix in g  TxB^ in the ring opened form. The 

methoxime-panacyl e s te r  d e r iv a t iv e s  were extracted  in to  e ther and 

f i l t e r e d  before in je c t io n  in to  the  HPLC system in a c e t o n i t r i 1 e -w ater  

(7 :3 ,  v / v ) .

Assay l i n e a r i t y ,  p rec is ion  and accuracy was evaluated using 3% 

BSA f o r t i f i e d  w ith  TxB2< The method was l in e a r  over a concentration  

range of 25 to 500 ng/mL when processing a 2 mL sample ( r  2.0.99**, 

e ig h t separate ana lys is  days). The prec is ion  o f  the method a t  

75, 226 and 376 ng/mL ranged from 6 -91  RSD with no assay bias a t  any 

le v e l .  The sample preparation  t im e fo r  one person to process twenty 

samples was 8 hr (excluding an overn ight in cu batio n ). The HPLC run 

time fo r  twenty samples was 8.3  h r  (unattended).

HPLC assay resu lts  were consistent w ith  prev iously  published

3*»
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re s u lts  fo r  the an a lys is  o f human serum to  assess ex v ivo  production  

o f  TXB2 during c lo t  form ation . In the presence o f a thromboxane syn­

thetase in h ib i to r ,  three out o f  four subjects contained an in t e r f e r ­

ence which coeluted w ith  TxB2> This introduced a p o s i t iv e  assay 

bias but did not mask the trend o f  decreased TxB2 le v e ls  as the amount 

o f  in h ib i to r  was increased.

The source o f th is  p o s i t iv e  bias is unknown since chromatographic  

s p e c i f i c i t y  experiments did not reveal any substances present in ng/mL 

amounts that would coe lu te  w ith  TxB2> Given the s e l e c t i v i t y  o f  the 

curren t sample preparation  procedure, i t  is reasonably safe  to specu­

l a t e  th a t  the in te r fe re n c e  is most l i k e l y  a s t r u c t u r a l ly  s im i la r  

m etab o lite  o f  the arachadonic acid  cascade. Ex v ivo thromboxane 

synthetase in h ib i t io n  increases the amount o f  PGH2 converted to PGf^a » 

PGD2 , PGE2 , and PGI2 ( 6 ) .  The in te r fe ren ce  may be a m etabo lite  of 

one of these compounds th a t  is not produced in d e tec tab le  amounts in 

the absence o f  U-63557A. E lim ina tio n  o f th is  in te r fe re n c e  would 

req u ire  a h igh ly  s e le c t iv e  procedure, such as an immunoextraction 

approach tha t has been used in the is o la t io n  and an a lys is  of  

prostaglandins in plasma by HPLC (26, 27) and GC/MS (2 8 ) .  Such 

e x tra c t io n s  however, are best su ited  to substances present in pg/mL 

amounts due to  the high cost o f  commercially a v a i la b le  ra b b it  a n t i -  

Tx B2 serum (approximately $200/mL).

The only o ther physicochemical method w ith  the demonstrated 

c a p a b i l i t y  o f  q u a n t i ta t in g  TxB2 in serum is GC/MS ( 8 ) .  The procedure 

described in th is  report provides an a l t e r n a t iv e  physicochemical 

method f o r  the analysis o f  TxB2 w ithout the high instrum entation

y . ■
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cost and l im ite d  sample throughput associated w ith  GC/MS. Serum 

TxE^ le ve ls  from three d ru g -fre e  human subjects ranged from 3^0-390  

ng/mL by HPLC a n a ly s is .  This is w e ll  w ith in  the  range reported in 

the l i t e r a t u r e  (220-550 ng/mL) using both GC/MS and RIA techniques 

to  analyze serum TXB2 le v e ls  ( 2 - 6 ) .

Two areas fo r  fu r th e r  in ve s t ig a t io n  include the extension of 

the assay to the ana lys is  o f  o ther components o f  the arachadonic acid  

cascade and the improvement o f assay s e n s i t i v i t y .  The in ves t ig a t io n  

of chromatographic s p e c i f i c i t y  ind icated th a t so lu t io n  standards o f  

PGF2C t, PGD2 and PGE2 could be d e r iv a t iz e d  and detected using the 

curren t procedure. A l l  th ree  compounds are  present in serum in 

ng/mL amounts (6) and could possibly be q u a n t ita te d  during thrombox­

ane synthetase in h ib i t io n  w ith  only minor procedural m o d if ic a t io n s .

In fa c t ,  serum samples c o l le c te d  with'TxBg in h ib i t io n  contained a 

component w ith  a peak p a tte rn  and re te n t io n  times id en tica l to  the 

PGE2 standard. The s e n s i t i v i t y  l i m i t  o f the curren t assay could  

possibly be extended to the pg/mL range by employing a more s e le c t iv e  

e x tra c t io n  procedure combined w ith  fluorescence d etectio n . Success­

fu l  m od if ica t ion s  in th is  regard would permit the  a p p lic a t io n  of the  

assay to the measurement o f  eicosanoid le ve ls  in plasma.

F  -
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