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E I COSANOI DS B Y  UNI DIMENSIONAL ARGENT~TION THIN LAYER 
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Rheumptology Sect ion,  Department o f  Medicine, 
Department o f  O b s t e t r i c s  and Gynecology 

The U n i v e r s i t y  o f  Pennsylvania 
Ph i lade lph ia ,  PA 19104 

and 

ABSTRACT 

Pros tag land ins  (PG) El and E a re  impor tan t  r e g u l a t o r s  o f  
b i o l o g i c  func t ions ,  and can exprezs d i f f e r e n t  b i o l o g i c a l  
e f f e c t s .  
separate these compounds, c o m i g r a t i o n  o f  o t h e r  major  e icosano ids  
i s  a problem. Th is  paper descr ibes a TLC system u s i n g  a m o b i l e  
phase o f  c h l o r o f  orm/methanol/acet i c  a c i  d/H20 (90:7.5 :5 :0.8) t h a t  
separates PGEl and PGE2, as w e l l  as o t h e r  major  e icosanoids,  i n -  
c l u d i n g  dihomogammalinolenic a c i d  (DHLA), t h e  immediate f a t t y  a c i d  
p recursor  o f  PGE1. 

I n  t h i n  l a y e r  chromatography (TLC) systems which 

INTRODUCTION 

P G E l  and PGE2 have s i m i l a r  b i o l o g i c a l  ac t ions ,  b u t  do have 

d i f f e r e n t  e f f e c t s  on some c e l l  f u n c t i o n s .  

h i b i t s  whereas PGE2 does n o t  i n f l u e n c e  o r  increases aggregat ion  o f  
human p l a t e l e t s  (1-3) .  
p r o d u c t i o n  o f  t h e  lymphokine macrophage m i g r a t i o n  i n h i b i t o r y  

f a c t o r  (4 ) .  
ferences i n  t h e i r  a b i l i t y  t o  r e s o r b  bone ( 5 ) .  

chromatography (TLC) techniques have been used t o  separate P G E l  

For  example, PGEl i n -  

I n  a d d i t i o n ,  P G E l  b u t  n o t  PGE2 reduces 

Furthermore, P G E l  and PGE2 express q u a n t i t a t i v e  d i f -  
Severa l  t h i n - l a y e r  
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2752 BOMALSKI ET AL. 

and PGE2 (6-11). We have examined the mobi le phases used and f i n d  
t h a t  they do not separate the  major cyclooxygenase products o f  

arachidonic ac id  (m) from P G E l  and PGE2. Th is  i s  a p o t e n t i a l  
source o f  e r r o r  i f  the  major eicosanoids are t o  be quan t i f i ed  by 
bioassay o r  examined by s c i n t i l l a t i o n  count ing o r  autoradio- 

graphy. 
separates PGE1, PGE2 and thromboxane B2 (TxBz), PGD2, 6-Keto-PGF1, 
( s tab le  metabo l i te  o f  p ros tacyc l ine) ,  and the imnediate precursor 
of the 1 ser ies  eicosanoids, dihomogamnalinolenic ac id  (DHLA). 

We there fore  developed a simple TLC technique t h a t  

MATERIALS AND METHODS 

A l l  chemicals were o f  h igh performance l i q u i d  chromatographic 

grade (Fisher Chemicals, King o f  Prussia, PA). Glass chromato- 
graphy tanks (28 cm x 27 cm x 8 cm) w i t h  glass l i d s  ( S c i e n t i f i c  

Manufacturing Indus t r ies ,  Emeryvi l le,  CA) were used. Whatman LK5 
s i l  ica-coated TLC p la tes  (Whatman Chemical, C 1  i f t o n ,  NJ) were 
scored i n t o  2 cm channels w i t h  a 1 cm unused channel on each 
side. 

torm/methanol (90:5), and a i r  dr ied.  They were coated w i t h  a 10% 
so lu t i on  o f  s i l v e r  n i t r a t e  (Kodak Chemicals, Rochester, N Y )  i n  
d i s t i l l e d  water and e thy l  a lcohol  (14:86, v/v)  i n  a 10" x 14" 
metal pan, a i r  dried, ac t i va ted  i n  an oven (Boekel, Ph i lade lph ia ,  
PA) a t  l l O ° F  f o r  30 min, and then cooled a t  room a i r .  P la tes  

wrapped i n  aluminum f o i l  and an a i r  t i g h t  p l a s t i c  bag could be 
kept f o r  a t  l eas t  1 week before use. A l l  unlabeled eicosanoids 
were purchased from Sigma Chemical Co. ( S t .  Louis, MO). 
Eicosanoids (5-10 ug) were spot ted  i n  t h e  middle o f  t he  
preadsorbant zone w i t h  a 20 u l  (Rainen Instrument Co, Woburn, MA) 
or  a 50 u l  p i p e t t e  (Hamilton Co., Reno, NV). A f t e r  spo t t ing ,  the  
eicosanoids were al lowed t o  a i r  dry, and were then run  i n  the  
appropr iate mobile phase u n t i l  t he  so lvent  zone had reached 1 cm 
from the top  o f  the p la te .  

Plates were washed overnight i n  a mobi le phase o f  ch lo ro-  

The p la tes  were a i r  dr ied,  and then 
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SEPARATION OF PROSTAGLANDINS AND EICOSANOIDS 2753 

dried at llO°F for 10 minutes. They were cooled at room air, and 
then sprayed with 3% cupric acetate (3 gm) in phosphoric acid/ 
water (8:92, v/v) and air dried. 
was often helpful in improving resolution of the bands. 

Charring at 18OoF for 10 minutes 

RESULTS 

Various solvent systems that have been used to separate PGEl 
and PGE2 are listed in Table 1. 

Although the TLC systems referenced in Table 1 separate PGEl 
from PGE2, other major eicosaniods comigrate thus diminishing the 
utility of these systems (Table 2). However, separation of PGE1, 

TABLE 1 

Solvent Systems Used to Separate Eicosanoids 

TLC System Ref. Solvent Composition by Volume 

SI Present paper 

SII 12 

SIII 6 

S I V  6 

sv 13 
sv I 14 

SVII 9 

SVIII 8 

SIX 8 
sx 15 

SXI 11 
SXI I 11 

SXI I I 11 
SXIV 11 

chloroform/methanol/acetic acid/H20 
( 90 : 7.5 : 5 : 0.8) 
ethyl acetate/2,2,4-trimethylpentane/acetic 
acidhethan01 /H20 (110:10:30:35:100) 
ethyl acetate/2,2,4-tr irnethylpentane/acetic 
aci d/H20 ( 100 : 30 : 10 : 100) 
ethyl acetate/2,2,4-trimethylpentane/acetic 
aci d/H 0 ( 90 : 50 : 20 : 100) 
chl oro?orm/methanol/acet ic acid ( 9 0 5  :5) 
chloroform/methanol/acetic acid/H20 
(95:5:1:0.2) 
0.0025 M phosphoric acid/acetonitrile with 0.2 
M NaCl (52:48) 
organic (upper phase) of ethyl acetate/2,2,4- 
trimethyl pentane/aceti c aci d/H20 
( 110: 50:20:100) 
chl orof orm/methanol /acet i c aci d (80 :lo: 10) 
ethyl acetate/ i sooctane/et hano 1 /acetic 
aci d/H20 (35 : 10: 3 :O. 1 :O. 1) 
ethyl acetate/methanol/acetic acid (1OO:lO:l) 
chloroform/methanol/acetic acid/H20 
(90:9:1:0.65) 
benzene/l,4-di oxane/acet i c acid (20:20: 1) 
ethyl acetate/acetone/acetic acid (9O:lO:l) 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
5
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



2754 BOMALSKI ET AL. 

TABLE 2 

Mobile Phases Used t o  Separate PGEl  and PGE:, But ,With Known 

TLC System Ref. 
Comlgration o f  Major t icosanoids& - 

Comi g r  a t i  ng E i cosanoi ds 

S I I  
S I I I  
S I V  
sv 
sv I 
S V I I  
S V I I I  
S I X  
sx 
S X I  
S X I  I 
S X I  I I 
S X I V  

12 
6 

6,11 
13 
14 
9 
8 
8 

15 
11 
11 
11 
11 

TxB and PGD 
mule ip le  ta iP ing  
PGEl and PGE2 b l u r  
T x B ~  and PGD2 
6-Keto-PGF and PGE2 
PGEl and P b 2  
TxBp and PGD 
TxB and 6-K&o-PGFla 
6-K6to-PGFla t a i  Is 
6-Keto-PGF 
PGE2 and 61Reto-PGF 
6-Keto-PGFla and PG!;, 
AA t a i l i n g  

and PGF2,, PGE2 and PGD2 

1 Comigration establ ished as noted i n  References o r  by 
argentat ion technique as described i n  Ma te r ia l s  and Methods. 

PGE2 and T x B ~ ,  PGD2, 6-Keto-F1,, PGFz,, AA and DHLA was achieved 
w i t h  ch lo ro f  orm/ methanol/aceti  c acid/H?O (90 :7.5:5:0.8) (Solvent 
I) as shown i n  Fig.  1. 
as Rf  values, are shown i n  Table 3 w i t h  the  preabsorbant -s i l i ca  
ge l  boundary as the o r i g i n .  Development t ime i s  approximately 60 

minutes. The method i s  reproducible (Rf standard e r r o r  of the  
mean .5%) and r e l i a b l e .  

The m o b i l i t i e s  o f  the compounds, expressed 

DISCUSSION 

The method presented here al lows separat ion by TLC o f  the  
monoenoic and d ieno ic  PGE compounds and t h e i r  immediate t a t t y  ac id  
precursors DHLA and AA respec t ive ly .  Thus, metabolism o f  both PGE 
precursors may be s tud ied  simultaneously. 
system accommodates separat ion o f  the  major cyclooxygenase 
products o f  AA: TxB2, 6-Keto-F a, PGD2, PGF2,. Other 
i nves t i ga to rs  have separated P G i 1  from PGE . However, as shown 
here, comi r a t i o n  o f  o ther  ma'or eicosanoi8s w i t h  P G E l  and PGE2 

Solvent I, a mobile phase o f  chlorotorm, methanol, ace t i c  ac id  and 
water al lows separat ion of P G E l  from PGE2 as we l l  as separat ion of 
other major eicosanoids. This system i s  no t  on ly  use fu l  i n  

I n  add i t ion ,  the  same 

occurs w i t  a several o f  the  so lvent  systems used. Use of the  
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SEPARATION OF PROSTAGLANDINS AND EICOSANOIDS 2755 

TABLE 3 

M o b i l i t y  o f  Separated Eicosanoids 

Compound M o b i l i t y  (expressed as Rf) 

PGF2a 
TxBp 
PGD2 
PGE2 
6-Keto-PGFla 
AA 
PGE DHLA 

0.12 
0.28 
0.32 
0.38 
0.51 
0.58 
0.62 
0.83 

- DHLA 

- 6-K-P 

- PGEz - PGDz 
TXBz 

FIGURE 1 

Chromatogram showing eicosanoid separat ion w i t h  a mobi le 
phase o f  ch l  oroform/methanol / ace t i  c ac i  d/H20 (90:7.5 :5.0:0.8). 
6-Keto-PGF1, i s  abbreviated as 6-K-P. 
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2756 BOMALSKI ET AL. 

examining AA and i t s  me tabo l i t es ,  b u t  may a l s o  be used i n  
experiments where DHLA and P G E l  a r e  t o  be examined. 
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