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Note 

Rapid separation of tumor-promoting agents, phorbol and phorbol myristate 
acetate (12-O-tetradecanoylphorbol-13-acetate) by high-pressure liquid chro- 
matography 

XlhTERIALS AXD XlETHOIX 

A Pet-kin-Elmer (Nut-\valk_ Corm._ U.S.A_) Model I30 mxtlytical liquid chra- 
matograph was used. The c~~lutnt~ employed ux a 0.5 ni . I.6 tiitii stainless-steel 
tube packd ivith silica gel (Sil-S. Perkin-Elmer) and scparrttions wvrr’ carried out at 
t-oorn tcrnperrtture. Eluents used \vet-e isopropyl ttlcohof_ isopropyl ttlcohol-m~thal1(11 
(9 I 1) and diethyl eth~r-1i7ethano1(9 r I )_ The dercctor w;ts a UV photometer monitorins 
at 154 nt-n. The inlet pressttrc varied :tccordin, cx to the efitcnts used ti>t- the an3fysis. 
Phorbol and phorbol myrirtate acetate \vcrc obtained from Consofidatcd Midland 
Corp._ Brewsrcr, N-Y., U.S.A.. and \vcrt‘chccked for attthenticiiy h_v UV. I R and nmss 
spectral analysis_ The compounds \vere dissollvd in DIMSO ( 1 tng:‘n~f) and all anaf_vscs 
wzrr‘ pert~wmsd on afiquots ofthc stock solution. After obtainin, L u -1 stcttdv baseline on 
the recorder_ small qitantitirs of samples \vct-e itljcctcd onto the column and the 

change in ahsorhancc was recorded. 

RESULTS AND DISCUSSION 

Analysis of the phorhol and phorhof ester \vith various solvents :md their 
con~bintttions (in order of increasing polarity: c_vclohcsane. diosane. aceronitrile. 
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Fig. I. Rrtpid separation of P&l and phorbo1 by high-prasure liquid chron~to~mphy. Column. 
0.5 m .-. 2.6 mm stainless SW&: packing, Sil-X: eluent. ethyl srhcr-merht\nol (911 fr inlet pressure_ 
350 psi_; temperature, ambient: artmuation. 0.16 absorbance units. 

isopropyl alcohol and methanol) revealed the presence of only one peak with both 
compounds tested_ The chromatogram obtained with isopropyl alcohol as eluent is 
presented in Fig_ I _ There was very IittIeabsorption due to DMSO. Response of various 
concentrations of PMA was Iinear as shown in Fig 2. Using other attenuarions. sub- 
microgram quanrities of PMA could be detected and measured_ 

For the separation of phorbol ester from its alcohol. diethyl ether-methanol 
(9rl) was used as the etuent system. Peak 1 and 2 in Fig. 3 correspond to PMA and 
phorbol, respectiveIy_ Using this system, samples subjected to various treatments 
(such as heating for 30 min at 70’_ freeze-thawing ten times, UV exposure for 30 min 
at short wavelength radiations. and storage at 20’ for one year) were analyzed. It is 
hypothesized that the cleavage of the acetic acid ester, or the long chain fatty acid 
ester, or both of them would alter the polarity of the compound, and as such the de- 
graded moiecules would have different retention times than PMA. All of the samples 
analyzed after subjection to various kinds of treatments showed only one peak (Fig- 
4)_ These results suggest that PMA in DMSO is qtrite stable and seems to withstand 
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Fig. 4. Separation of PbtA subjected to various treatments. t 1) Repearcd licezing: (2) exposure to 
UV: (3) heat treatment: (-?) storage at 20. for one yar. Column, 0.5 m .-. 1.6 mm stninkss steel; 
pxking. Sit-S; elucnt, ethyl ether-methanol (911): inter prczsure. 350 p_s.i_z temperature. ambient; 
nrtmuation_ 0.16 absorbance units_ 
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