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TECHNICAL INFORMATION

Catalog Number: 100552, 194539
Puromycin Dihydrochloride
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Molecular Formula: C22H29N705.2HCI

Molecular Weight: 544.4

CAS #: 58-58-2

Synonym: 6-dimethylamino-9-(3'-deoxy-3'-(p-methoxy-L-phenylalanyamino)- B-D-ribofuranosyl)-purine

Physical Description: White to off white powder

Solubility: Soluble in water (50 mg/ml - clear, colorless solution)

Description: Puromycin is an antibiotic of unique structure and biological activity. It is produced by fermentation using
Streptomyces albo-niger. There are four aspects of puromycin's biological activity that are 1) antitumor effect; 2) nephrotoxic
action; 3) inhibition of purine and/or protein synthesis and 4) antitrypanosome activity.

Antitumor Effect: puromycin has been tested against a variety of experimental tumors in various animals (Troy et al. 1953 and
Suigiura et al. 1958). As might be expected, a range of effects from the destructive or inhibitory to mild or no activity was
obtained, depending upon the type of tumor and dosage. In some cases toxicity accompanied carcinostatis, since peak activity
was only apparent at maximum tolerated doses.

Puromycin showed significant cytotoxicity in vitro against a series of tissue cultures derived from normal and neoplastic human
and animal cells (Cobb 1955, Eagle and Foley 1956, 1958, and Foley and Handler 1958).

In an agar plate assay procedure for antitumor agents, which employed four human cell lines and sarcoma 180 of mouse origin,
it was found that the human cell lines were about 2-4 times more sensitive to puromycin than was sarcoma 180 (Schuurmans et
al. 1961).

Neprosis: There is evidence of kidney damage in rats after repeated injections of puromycin for one to four weeks (Hewitt et al.
1953, Sherman et al. 1954, Borowsky et al. 1958). Mephrosis was manifested by elevated serum cholesterol, decreased total
serum proteins, hypoalbuminemia, progressive proteinuria, and casts. Weights of the treated rats were somewhat lower than the
controls.

A great number of references exist in regard to the experimental nephrotic syndrome, but practically all of this work is concerned
with the use of the aminonucleoside derivative of puromycin, which is more active than puromycin.

Inhibition of Purine and/or Protein Synthesis: Because of its chemical structure it was natural to attribute the growth
inhibitory effect of puromycin to its possible role as an inhibitor of purine, nucleic acid, or protein synthesis and metabolism in
many cell systems, mainly microbial. uromycin was a competitive antagonist for guanylic acid in the growth of the protozoan
Tetrahymena pyriformis; the complete molecule was necessary for the maximum inhibitory action (Bortle and Oleson 1954).

In studies on the effects of various inhibitors on the photosynthetic reaction, it was reported that puromycin was a growth
stimulant at low concentrations (10-4M) for Chlorella pyrenoidosa, but at higher concentrations (10-2) it completely inhibited
growth (Tomisek et al. 1957).

Puromycin had some inhibitory action on the incorporation of radioactive glycine in disrupted Staphylococcus aureus strain
Duncan cells, but it was the least active of the five antibiotics tested (Gale and Folkes 1957).

Puromycin showed an inhibitory activity against a purine-requiring strain of Escherichia coli, which was reversed by guanine but
not adenine (Collier and Huskinson 1957).

Adenine by itself also was incapable of reversing the growth inhibition due to the action of puromycin on Lactobacillus plantarum
(Hutchings 1957). However, when uracil or uridine was also added, the combination with adenine or other purines permitted
growth at levels of puromycin which produced less than maximum inhibition.

Puromycin completely inhibited protein synthesis but not nucleic acid synthesis in Pseudomonas fluorescens (Asanuma 1953,
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and Takeda et al. 1960). The latter authors further confirmed these observations by experiments in which ortherphosphate -P 33
and methienine -3 35 were used as radioactive markers for ribonucleic acid and protein synthesis, respectively.

Although guanine and adenine stimulated riboflavin synthesis by Eremothecium achbyii, puromycin did not inhibit such
synthesis when used in concentrations subinhibitory to growth (Brown et al. 1958).

After treatment with puromycin the uredospores of the corn rust fungus, Puccinia sorghi, incorporated radioactivity from
L-leucine-C 14 and from acctate-2-C 14 into the protein fractions more than twice as fast as spores treated with water (Staples
et al. 1961).

In experiments with Eschorichia coli it was concluded that puromycin prevented the final condensation of activated amino acids
to peptides (Mathans and Lipman 192, and vonShronstein and Lipman 1961).

Similarly, in earlier work, it was found that puromycin inhibited the incorporation of L-Leucine-C14 into protein in a cell-pree
preparation from rat liver. This inhibition was believed to be due to the fact that no leucine-C14 was transferred from soluble (or
transfer) ribonucleic acid-leucine C14 to microsomal protein (Yarmolinsky and de la Haba 1959).

Administration of puromycin to ovaricctamized rats blocked the inforporation of glycine-3-C14 into uterine protein in vivo without
inhibiting its incorporation into the adenine of the mixed nucleic acids or the incorporation of orthophophate-P32 into ribonucleic
acids and ethanolamine phosphatides. Under the same conditions, puromycin treatment blocked protein synthesis, prevented
imbibition of water, and prohibited the early acceleration of phospholipid and ribonucleic acid synthesis in the uteri of
estradio-treated rats (Mueller et al. 1961).

As a further indication of interference with protein synthesis, puromycin at growth inhibitory concentrations (10 micrograms per
ml.) completely inhibited B-galactosidase formation in washed cells of Staphylococcus sureus strain Duncan (Creaser 1955), but
no inhibitory action of puromycin on pancreatic ribonuclease was detected (Heymann et al. 1958).

It has been found that with Trypanosoma cruzi in Warbug flasks puromycin has little or no effect on the rate of incorporation of
glycin-1-C14 into protein and acid soluble adenine nucleotides, or the incorporation of adenine-S-C14 into acid soluble adenine
compounds and mixed nucleic acids purines Fernandes and Castellani 1958). These results are of interest: 1.) because
puromycin has a trypanostatic effect on another species of trypanosoma, namely, Trypanosoma equiperdum that can be
counteracted by adenine or vualous substituted purines (Hewitt at al. 1954, Agosin and von Brand 1954); 2.) while the intact
puromycin molecule has no such action against Trypanosoma cruzi, its aminomucleoside moiety is active as an edinine
antagonist for this organism, and no difference in permeability of Trypanosoma cruzi to puromycin or its aminonucleoside could
be found (Fernandes and Castellani 1959).

Antitrypansome Activity: Puromycin cured Trypanosoma equiperdum infections in mice and rabbits, and was partially
effective against T. cruzi. Multiple doses were more effective and less toxic than single doses (Hewitt et al. 1953). These results
were confirmed in T. gambiense and T. rhodesiense infections in mice and in vitro (Trincao et al. 1955 and 1956), and T.
equiperdum infections in mice (Agolini 1957).

Puromycin was tested for its trypanocidal properties against six species in mice (Tobie 1954). When treatment was begun
approximately four hours after inoculation with the trypanosomes, or even at the height of infection, puromycin had a strong
suppressive effect against all species except T. congolense. Administration of the antibiotic four days prior to inoculation did not
prevent infections from progressing.

In two experiments with white rats infected with T. rhodesiense it was found that best results with puromycin were obtained with
total doses of 430-500 mg. per kg., given in ten equal daily intrperitoneal doses commencing one or more days after the
trypanosomes were visible in the peripheral blood. Some of the treated rats died without parasitaemia, presumably due to the
toxicity of the antibiotic (Baker 1957).

Availability:

Catalog Number Description Size

100552 Puromycin dihydrochloride 10 mg
25 mg
100 mg
250 mg
500 mg
lg

194539 Puromycin dihydrochloride, cell culture |10 mg

reagent 25 mg

100 mg
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