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SOME NEW KEYS TO COSMETIC CHEMISTRY 
--1956. 

Presented at the May loth, 1957, Meeting of the Society of Cosmetic Chemists, 
New York City. 

By PAUL G. I. LAUFFER* 

COSMETIC CHEMISTRY is 13. vast province with the vaguest of boundaries. 
Its vastness makes impossible a comprehensive review in tabloid form, and 
necessitates a critical approach whereby only the more significant advances 
are mentioned. Its vague demarcation justifies the use of some judgment 
in selecting the areas to be included. 

In 1955, the writer attempted, in an article entitled "The Emerging 
Cosmetic Chemistry"•½, to describe and delineate the body of cosmetic 
chemistry that had taken form in the previous ten years. This is a review 
of chemical advances made in late 1955 and in !956 which may be expected 
to result in improved cosmetic technology. It will follow the thesis put 
forward in the 1955 article, that the first concern of cosmetic chemists is 

with knowledge of the structure, composition, and functioning of the skin, 
and that all exact data and concepts regarding these subjects come within 
the purview of cosmetic chemistry. 

SKIN 

A wealth of up-to-date information, with stress upon the anatomical 
features, was made available by the publication of Montagna's "The Struc- 
ture and Function of the Skin, "• which complements effectively Rothman's 
earlier "Physiology and Biochemistry of the Skin. "a 

Newer methods of investigation added to our knowledge of the skin 
surface and its maintenance. Examination by the stripping method • 
revealed that normal adults had from 0.66 to 1.39 million non-nucleated 

keratin cells per square centimetre on the forearm, and about 50 per cent 
less on shoulder and thigh; it was estimated that keratin cells make up 
over 10 per cent of the total cells of human epidermis, and that reported 
mitotic rates are sufficient to account for the normal loss of surface cells. 

Polarised light studies 5 of serial sections cut parallel to the surface of human 
callus showed that beneath the surface grooves keratin is disposed with the 
long axis of its chain molecules along the grooves; while beneath the ridges, 
the keratin molecules lie crosswise, and around the sweat ducts they form 
rings. Blank's earlier demonstration G that water content is the major 
factor influencing flexibility and softness of the outer skin has led to attempts 

* House of Tangee. 

Title appeared erroneously as "The Emerging Cosmetic Industry." 
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to' evaluate various cosmetic ingredients in • terms of their ability to increase 
or maintain water content, and has led to the use of the Shore Durometer 
for assessing skin softness. 7 Another study 8 indicated that: (1) oil-in- 
water emulsions are more effective in hydrating keratin than water-in-oil; 
(2) high-viscosity emulsions are superior to those of low viscosity; (3) water- 
miscible adjuvants increased water loss, even if they increased viscosity; 
(4) hygroscopic substances did not increase water absorption by dried 
keratin. 

Administration of cortisone or ACTH increased the resistance of skin 

capillaries in humans or in rabbits; while that of testosterone to females 
or of progesterone to males decreased the resistance. The capillary resistance 
in females was increased by estrone in small doses and by progesterone; 
it was decreased by large doses of estrone. • 

Polarigraphic measurement of oxygen in human skin •ø disclosed 
wide changes in oxygen tension with variations in circulation and 
metabolism. The rate of carbon dioxide elimination from human skin 

was reported • to be increased by 15 to 20 per ,cent within an hour after 
drinking tea, indicating increase in skin metabolism under control of the 
cerebral cortex. Methionine was added • to the list of amino-acids previously 
found on the skin. 

Extraction of human epidermis with 6M urea failed to yield a TM 
protein similar to the "epidermin" similarly extracted •4 from cow snout 
epidermis. A hydrogen-bond breaker, 75 per cent lithium bromide solution, 
did, however, extract from human epidermis a fibrous protein different from 
any previously obtained and postulated to be a keratin precursor. 

Rats fed a diet containing only C-8, C-10, and C-12 fatty acid glycerides 
had fat from skin and subcutaneous tissue with higher saponification number 
and lower iodine number than similar fat from controls, indicating that the 
medium-weight fats can be deposited in the skin. •' Incubation of skin with 
acetate-l-C TM gave results leading to the hypothesis" that the main site of 
sterol synthesis is the keratinising epidermis, while the main site of squalene 
synthesis is the sebaceous gland. 

Electron-microscopic studies •8 have greatly expanded our knowledge of 
cellular components in the epidermal layers, and have confirmed the existence 
of tonofibrils crossing cell boundaries. The observations suggest that the 
tonofilaments are synthesised in the basal layer and transformed in the 
stratum granulosum into a non-filamentous but densely packed material 
which is presumably keratin. At this Society's 1956 Seminar, a symposium 
on keratinisation included reviews TM of the biochemical, physiological, and 
pathological aspects of keratinisation. 

New observations have demonstrated the presence and/or the •1ocation 
of the enzymes cholinesterase•, •, monoamine oxidase •, guanine deaminase" 
(in rat skin but not in human skin), and phosphomonoesterase. • 
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Ultraviolet light and, in the presence of photosensitisers, daylight, inhibit 
the activity of H-transferring enzymes in the skin by oxidising their SH 
groups. 26 Human skin in vitro synthesised phospholipid from inorganic 
labelled P320 41salts." 

Effects of various substances on the skin or its components were studied. 
Sodium dodecyl sulphate combined •8 with alpha-keratose of molecular weight 
48,000 in two ways: (1) in firm combination, with the positive groups on 
the protein; (2) in larger amounts held by looser forces. Alkaline shaving 
soaps kept the skin surface alkaline for as much as four hours after use, •9 
but use of a slightly acid after-shaving lotion counteracted the effect. The 
nerve fibres of the peripheral nervous system of the skin of humans and cats 
were specifically affected by applications of acetone. TM Neutral ointments 
containing 0.1M concentration of salts of A1, Ca, Cr, Fe, Mn, Ni, or Zn, 
rubbed on 'dehaired guinea pig flanks daily for ten days, caused slight 
thickening of the epidermis. 3• A similar application of copper salts thickened 
the epidermis threefold. At non-toxic concentrations (0.01M or 0-001M) • 
copper doubled the epidermal thickness. The phagocytic activity of endo- 
thelial cells was increased 3•' by topical application of coal tar, Ti tannate, and 
Ti salicylate, and to a lesser extent by many other substances; the effects 
were greater from an ointment containing the drug in an ethanolamine base, 
than from one with a petrolatum base. Soaking of the skin in solutions of 
soap or detergent reduced its water-holding capacity slightly more than did ' 
soaking in water; TM detergents did not seem to differ significantly from 
soaps in this respect. A method for assay of succinic dehydrogenase and 
cytrochrome oxidase activities in epidermis homogenates was developed, 34 
with the hope that changes in enzyme activity might be correlated with 
functional and structural abnormalities. 

HAIR 

Until recently it was believed that adult epidermis could not create new 
hair follicles. In 1954, however, new hair follicles and sebaceous glands were 
shown to be produced in scar tissue of rabbits, 35 and last year the formation 
of hair follicles from the reconstituted epidermis in abraded areas of the 
facial skin was observed in five adult humans. 36 

Restricted food intake inhibited hair growth in mice, to degrees dependent 
on phase of growth in which diet was reduced. 37 The fat content of the skin 
was found to vary little during the hair growth cycle in mice, although the 
adipose layer is at least twice as thick during late phases of the cycle, due 
largely to the bulbs of the hair follicles, which grow into the adipose only 
in late phases. a8 

Regrowth of hair on shaved skin of rats was greatly accelerated by removal 
of the pituitary or the adrenals, TM and this growth was inhibited by injection 
of hypophyseal adrenocorticotropin, or by chorionic gonadotropins, but not 
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by hypophyseal growth hormone; gonadectomy did not alter rate of hair 
growth in hypophysectomised rats. Cortisone given orally in large doses 
temporarily restored hair growth in human alopecia, and intradermal 
injection of hydrocortisone acetate produced local growth of hair in a case 
of universal alopecia due to financial stress. 4ø The uptake of cobalt and 
nickel by various organs of mice was reported 4• to be correlated with hair 
colour, more cobalt being absorbed by black mice, more nickel by white 
mice. 

SWEAT 

The appearance of a new and greatly expanded edition of Kuno's Human 
Perspiration •2 provides an up-to-date compendium on the mechanism of 
sweating. A review • with 221 references on the pharmacology of sweating 
appeared in 1955. A study • of the pH of sweat produced by various forms 
of stimulation disclosed that any changes in pH obtained on the skin in 
response to a stimulus was in the direction oi an increase. The pH changes 
observed were attributed primarily to eccrine, not apocrine sweat. Fatigue 
of the sweat glands was produced by repeated intradermal injections of 
mecholyl; sweat production gradually declined until the glands became 
refractory to further stimulation either by mecholyl or by heat. 4• 

The histology of apocrine sweat glands •5 and their innerration • was 
more adequately reported than before, and hormones of wide variety were 
tested •7 topically and systemically, and found to be without observable 
effect, although hormonal control is strongly indicated by the fact that 
apocrine glands start functioning at puberty. Examination of the wax- 
producing glands of the human ear canal led to the conclusion that they 
should be classed as apocrine glands. •8 

Shelly's earlier conclusions as to the mechanism of axillary odour produc- 
tion 5ø were supported by new studies • which showed that apocrine sweat 
and sebum both remained free of unpleasant odour while sterile; bacteria 
of various species were collected from human axill•e, and pure cultures of all 
but one of the species collected were found to produce bad odours in apocrine 
sweat; it was concluded that the benefit of aluminium salts should not be 
attributed to suppression of eccrine sweating,, since they are also antibacterial, 
and may decrease the bacterial population of the axill•e. 

SEBUM 

Thiamine deficiency produced marked atrophy and loss of lipid in sebace- 
ous glands of mice. '2 Mitochrondria in the cells of the sebaceous glands 
appeared to play a directire part in the synthesis of sebaceous lipids, but not 
to undergo direct transformation into lipids. • The rate of sebaceous 
secretion in the forehead in ten elderly persons averaged 31 micrograms per 
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cm. 2 in the first 20 minutes after cleansing of the area with ether, and 
dwindled to 20 micrograms per cm. 2 in 20 minutes after repeated cleansing 
over a six-hour period. 54 Human sebum was reported to contain twelve 
aliphatic alcohols of 14 to 24 carbon atoms, straight and branched, saturated 
and unsaturated ;5' in the free acid fraction 31 fatty acids of seven to 18 
carbon atoms were detected and estimated by gas-liquid chromatography, •ø 
including some highly branched and some mono- and di-unsaturated acids. 

CELLS 

Improved methods for locating substances within cells and estimating 
their concentration include a method for determining dry weight within a 
cell body •7 which is more practical than the interference method; and 
methods for determining four enzymes in single large cell bodies ;•8 the 
method for malic dehydrogenase requires only 10 -5 micrograms of dry 
material, or one two-thousandth the mass of a single cell body. 

A summary of factors identified as essential for growth of a mouse 
fibroblast in tissue culture lists 27 substances. 59 About 70 of the chemical 

elements are claimed to be plant nutrients in concentrations of 10 -• to 
10 -•, and are postulated to constitute integral elements of the cell, indis- 
pensable in the chain of enzymic reactions. 60 A U.S. patent 6• was issued 
covering the use of metallic complexes as stimulants of cellular respiration, 
in cosmetics and topical pharmaceuticals. 

The action of colchicine in blocking mitosis was found to be inhibited by 
adrenocortical hormones, which favour mitosis. 6• A substance was isolated 
from deoxyribonucleic acid preparations which markedly promotes cell 
division in concentrations as low as 1 microgram per litre; the promoter 
was named kinetin, and was shown to be 6-furfurylpurine. 63 Analogues 
with sidechains of similar size to œurfuryl were also active, and showed 
marked regulatory effects on developmental processes in plants, and on 
growth in animal tissues. 64 The molecular basis of cell division in yeasts 
was concluded to be reshaping of the protein comprising the inner cell wall 
by reduction of the S-S linkages, and protein disulphide reductase was 
characterised as the "division enzyme. "65 Glutathione was reported to 
play a metabolic role in mitosis. 66 

On the yeast cell, evidence indicated the presence of at least two species 
of sites for binding cations, tentatively identified as phosphoryl and carboxyl 
groups; these are on the periphery of the cell, isolated from endogenous 
cations by a permeability barrier. 67 Inside the liver cell, quinacrine was 
seen to be bound by numerous cell constituents, chiefly in its micellar form. 68 

It has been observed that in the mitochondria of house-fly muscle 
cells, there are enzymes which dephosphorylate the triphosphates not 
only of adenosine but also of guanosine, inosine, uridine, and cytidine, 
and there appeared to be a separate enzyme for each nucleotide; calcium 
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appeared to inhibit these enzymes, and magnesium or manganese to activate 
them.69 

Mutation was induced at 1,000 times the natural rate by addition of 
5-bromouracil and sulphanilamide to virus culture media. 7ø Strong evidence 
has been presented that human cells do not contain 48 chromosomes, as 
so long believed, but 46. 7• 

PROTEIN BIOSYNTHESIS 

Protein synthesis was observed in isolated cell nuclei from calf thymus, 
the participation of deoxyribonucleic acid being essential, and the high 
energy requirements being supplied by intranuclear systems which generate 
energy-rich triphosphates. 72 A specific surface and available energy were 
found indispensable for formation and orientation of peptide chains, and 
high-pressure resynthesis of proteins in the presence of proteolytic enzymes 
disproved the need of different specific catalysts for each peptide bond. TM 
New models and hypotheses were offered to explain the transfer of specificity 
from the deoxyribonucleic acid of the gene, through the specific ribonucleic 
acid, to the enzymes being synthesised, •4,75 and additional statistical 
evidence was offered to support an earlier hypothesis that the 20 amino- 
acids found in proteins are disposed in the new protein molecule to match 
the 20 possible triplets of nucleotide residues which can be formed from 
four different nucleotides, disregarding order. TM A chemical manufacturer 
announced the opening of a pilot plant which will be capable of producing 
all the essential amino acids except threonine. 77 

PROTEIN STRUCTURE 

The complete amino-acid sequence of alpha-corticotropin was estab- 
blished, 79 as was that of beta-corticotropin ;7• the latter contains 39 amino 
acids in its chain, but a 24-unit portion of the chain retains the hormonal 
activity. A new model was proposed for feather keratin, with 64 amino-acid 
residues in the 190A unit of pitch, and ten helixes coaxially aggregated by 
lateral H-bonds. TM It was shown that a • primary valence bond in a protein 
may have more apparent stability than the corresponding bond in a low 
molecular weight compound becaase of support by neighbottring H-bonds, 
which may account for some observed differences in the behaviour of pro- 
teolytic enzymes toward native and denatured protein substrates. • A new 
method was devised for measuring distances between protein sidechains, 
based on the absorption spectra of their compounds with molecules contain- 
ing two groups separated by known distances and capable of binding the 
two protein sidechains.•2 

Melanin, keratin, and collagen formed crystalline substances'under mild 
influences such as ultrasonic waves, hydrogen peroxide, or various diseased 
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conditions. sa Denaturation was considered to involve extensive disturbance 

of weak bonds formed by the side chains, without alteration of many intra- 
chain bonds. 8• The conditions for the helix-to-random-coil transition in- 

volved in denaturation were more narrowly defined, and methods were 
devised for inducing the controlled degradation of nucleic acid necessary for 
study of its structure. 85 Ribonucleic acid 8ø and deoxyribonucleic acid" 
were synthesised, albeit by enzymatic methods which shed little light on the 
structure. A theory was advanced to explain elastic mechanisms in fibrous 
proteins on the basis of melting of their crystalline regions, 88 such melting 
possibly occurring as the result of an agent which combines more readily 
with the liquid protein, thus shifting the equilibrium.89 

COLLAGEN AND ELASTIN 

Recent books bearing upon collagen include Fibrous Proteir•s arid Their 
Biological Significance, 9 o originating in the Society for Experimental Biology, 
and The Chemistry arid Reactivity of Collagen 9•. by K. H. Gustarson. Numer- 
ous investigators have contributed to the cracking of the tough problem 
of collagen structure, but a working model acceptable to all parties is still 
lacking. There seems to be general agreement92, 9• that collagen possesses 
a three-chain coiled-coil structure with right-handed major and left-handed 
minor helix, 9•,95 with individual chains ending at staggered positions. The 
chains are most probably of the poly-L-proline type, and may not all have 
the same amino-acid sequence. 96," Acid-stable cross links of at least two 
varieties are present in varying degree in different collagens. 98 Two 'typical 
building-stones of collagen, delta-hydroxylysine and 4-hydroxyproline, have 
attracted considerable study, since each has 16 possible stereoisomers.•9, • 0o 
A study using glycine-C TM led to the conclusion that albumins are the pre- 
decessors of skin collagens. TM X-ray studies under small incidence angles 
indicated that the cross striations of collagen are not results of the protein 
structure, but are caused by polysaccharides held to the protein chains by 
forces weaker than covalent bonds. •ø2 Collagens from different tissues 
showed varied degrees of resistance to cleavag• because of different surface 
films or coatings. •øa Chlorinated naphthalene, which produced hyper- 
keratosis in calves, also depressed plasma levels of vitamin A and ascorbic 
acid suggesting that the pathological changes in skin and connective 'iissues 
might be connected with those substances. TM 

The arnino-acid composition of elastoidin from the ceratotrichia of a 
shark justified its inclusion in the collagen group of proteins, but its high 
tyrosine and cystine content were cited as the possible basis of it• peculiar 
hydrothermal behaviour. •ø• Collagen treated with enzymes, acids, or 
alkalis formed networks of fibres resembling elastin.•ø•, •ø• Rats fed a diet 
containing 50 per cent Lathyrus odoratus meal developed aneurysms of the 
aorta, as a result of general lysis of elastic fibres. • o8 
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ENZYME BIOSYNTHESIS AND STRUCTURE 

A useiul review on enzymes as units of biological structure and function 
was published in 1956 as the result of a symposium held in 1955. TM In 
another brief review of induced synthesis of enzymes the enzyme-forming 
system was visualised as a complex between ribonucleic acid, inducer, and 
enzyme, with simple components, probably amino acids, being drawn from 
a metabolic pool for synthesis on the template, which may be ribonucleic 
acid. TM Liver cell nucleoli were isolated and found to have properties sug- 
gesting that they furnish the templates for synthesis of the enzymes which 
govern mitosis.• Cytochrome C was studied by isolating the portion of the 
apoenzyme bound to the porphyrin; two cysteine residues were found to be 
joined to the porphyrin by sulphide bridges, and a histidine residue next 
to one of the cysteines was believed to be bound to the iron through its 
imidazole' ring. • •2 

ENZYME MECHANISM 

In a preliminary sketch of the principal features of a•theory of catalysis TM 
it was pointed out that all catalytic reactions are caused and directed by free 
valencies, with the catalyst playing a role not unlike that of a free radical. 
The fatty acid cycle was duplicated, using model compounds containing the 
structural elements considered important in coenzyme A activity. TM A 
possible analogue of enzyme action was seen in the "chain effect" of polysar- 
cosine ,dimethylamide in accelerating the polymerization of phenylalanine-N- 
carbonic anhydride; the accelerating effect was proportional to the n amber 
of units in the polysarcosine molecules used. TM '. 

The transport of electrons over long chains of atoms appears to be 
involved in enzyme activity, and in macromolecules a distant transfer 
of ionisation is possible, not by a, small displacement of a, multitude of 
elementary charges,, but by a large displacement of relatively few charges 
along the molecules. m The electron transport systems of cell mitochondria 
are conceived to be quasi-conducting continua in which electrons originating 
in reduced diphosphopyridine nucleotide, and succinate are transferred 
ultimately to molecular oxygen. The various enzymes , of this semi~con- 
ductor system are linked to one another by bonds which permit resonance 
interaction throughout the entire structure in a manner not describable 
by classical kinetics. The many non-hem iron atoms present may act as 
conducting and structural links between the different oxidation-reduction 
units of the system. m 

Progress has been made in determining methods of attachment of enzymes 
to coenzymes and substrates. Kinetic studies supported the idea that 
primary amino groups of the old yellow enzyme serve as binding sites for 
the phosphoric acid residue of flavine mono-nucleotide. TM It was concluded 
that two carboxyl groups of glutamic acid combine with NH • or NH radicals 
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of •glutamic dehydrogenase protei,n. TM The SH group •of mus'cle protein 
was shown to be essential for the action of acetylchol!ne, and in addition 
to the N atom of the latt, er, the ester group also reacted with active groups. 
of the protein molecule. •ø Methylat&ion of lysozyme did not inactivate it, 
showing that the groups active in catalysis are not those active in the 
enzyme-substrate unionß 

Molecular geometry was studied in connection with the cholinesteraso 
surface, and it was found that in the.• betdine amino alcohols, those with 
hydroxyl trans to the 9arboxyl inhibited the ester, but similar cis com- 
pound s showed no inhibition. TM Evidence was cited that precise orientation 
of catalytic groups at the point of bond formation and cleavage is critical 
for enzyme activity, implying that there is no necessity for high molecular 
weight in the enzyme molecule. TM In a brief review of mode of action of 
oxidation enzymes, Theorell TM pointed out that so far we know the structure 
of only the most easily accessible one-sixth of the smallest enzyme molecule, 
cytochrome C. 

An antidote for nerve gas was developed as a by-product of basic research 
ß . 

on cholinesterase; the antidote, 2-pynd•ne aldoxime, fits into a specific 
active spot on the cholinesteras• surface, prever/ting the nerve gas from 
becoming attached there through its phosphorous-containing •group. •" 
The enzymatic activity of grain seeds was increased, and the germination 
and growth processes were stimulated, by ultrasonic' treatment of the 
seeds. • 

STRUCTURE-ACTIVITY 

The edema producing potency, measured by increase in water content 
of a part of the conjunctiva of rabbits' 'eyes, increased with increasing 
molecular weight in the, normal alcohols methyl to amyl, and among the 
butyl alcohols the potency decreased in passing from primary to secondary 
to tertiary. TM A chemical model of drug action using diethylaminoethanol 
in a two-layer solvent system was selected because of its containing two 
active groups at the same distance, 5«A, as is typical of a striking number of 
drugs with a great variety of effects; the tendencies of various • amino acids 
to be•orne'b0und to this model were measured. • The activities of 47 

thyroxine analogues were correlated to the abilities of their side chains to' 
release electrons. TM A study of competitive photohalogenation of cyclo- 
hexane and toluene led to the conclusion that to account for the effect of 

structure on the selective rates of free radical reactions involving C-H 
bonds it is .necessary .to consider (1) bond dissociation energies, (2) the 
extent of bond breaking in the transition state, and (3) polar effects in both 
reacting m91ecules.• o 

A review of inclusion compounds suggested division of clathrates into 
three types: channel, like urea clathrates; cage, like water molecules; 

Purchased for the exclusive use of nofirst nolast (unknown)
From: SCC Media Library & Resource Center (library.scconline.org)



242 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS 

and layer lattices, like montmorillonite. m The twisting or stretching of 
C-C double bonds due to steric hindrance increases the activity of tl•e bound 
atoms. TM Cold-working of long chain ethers and ketones increased their 
dielectric loss, probably by causing dislocations in the crystal lattice. "• 
Under extremely high pressures, 50,000 to 120,000 atmospheres, an electronic 
isomerisation is believed to occur, pushing electrons from higher orbitals 
into untilled higher-energy lower orbitals, and under still higher pressures 
the atoms are postulated to exist in a "universal metallic state. "•4 

The complex formation of over 100 systems in various solvents was 
followed in order to characterise H-bonding behaviour of alcohols and 
ketones. •5 A new type of H-bond, reported to exist between the single 
hydrogen and three of the four carbonyls of cobalt carbonyl hydride, may 
throw new light on catalysis mechanisms. TM The new technique of nuclear 
magnetic resonance promises to yield information on fine details of molecular 
activity which should assist in clearing up many structure-activity 
problems. • a7 

PERMEABILITY 

The factors governing the permeability of the skin and of cell membranes 
received considerable study. Hydration of the horny layer of the skin was 
found to inhibit sweating on palms and soles.•8 Injection of the antidiuretic 
horrnone pitressin reduced water loss both in normal and in hyperkeratotic 
skin. TM In a new method for determining water loss through skin, dry air 
was passed through a vessel affixed to the skin, and the moisture in the 
emerging air was determined gravimetrically. •4ø By this method, it was 
found that the water permeability of films ot fatty acids or of their trigly- 
cerides decreases significantly with increasing chain length. TM In isolated 
frog skin, sodium influx followed a pattern similar to a Langmuir adsorption 
isotherm and an equation was derived fitting the data, on the assumption 
that influx occurs chiefly by means of a sodium complex. TM 

A study of structural features influencing amino acid transfer into cells 
led to the conclusion that chelation and Shift base formation are involved 

in the transfer. TM The specific sites responsible for concentrating amino 
acids in the cell were regarded as catalytic ones in a membrane rather than 
stoichiometric ones inside the cell. TM A cycle of permeability changes was 
shown to follow the penetration of T 2 virus into E. coli cells. TM 

PROTEIN BINDING 

In the binding of small molecules to proteins, hydroxylation was found 
to play an important role in determining whether a protein-bound metal 
ion can interact further with a small molecule. TM In hemerythrin, an 
oxygen-carrying pigment devoid of porphyrin, the larger portion of the iron 
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appeared to be attached directly to the protein through its SH groups. m 
When 1,2,5,6,-dibenzanthracene-9,10-C 1• was applied to mouse skin, at 
least part of the phenanthrene-dicarboxylic acid formed was bound to the 
protein of the skin through the diamide or the monoamide of the acid. •48 
Azo compounds with a carboxyl group rigidly held 12 to 14 angstroms from 
a dimethylamino group were bound to human serum albumin by both these 
groups, the dimethyl amino group binding to a tyrosine hydroxyl and the 
carboxyl binding to a nearby cationic site on. the albumin; when the terminal 
groups of the dye were less than 10 or more than 14 angstroms apart, only 
one bond could be formed, usually by the dye carboxyl. TM The free energy 
of binding of crystal violet by bovine serum albumin was calculated to be 
8.1 kcal for the first dye molecule. •5ø The heat of formation of a peptide 
tt bond was calculated as-1.5 kcal. •5• 

ANTIBODIES AND ALLERGY 

New studies have at least begun to penetrate the thick maze of immuno- 
logy and allergy. Kinetic studies indicated that one or more carboxyl 
groups are involved in the antigert-antibody bond, 1•2 and the same conclusion 
was supported by the demonstration that acetylation of anti-bovine serum 
albumin antibody destroyed nearly all of its activity. 1•" In six different 
antigert-antibody systems evidence was obtained that free amino groups 
are critically involved in antibody action ;•'4 ih one system the behaviour 
pointed to a group with p K of about 9-8, close to that of the epsilon-NH 2 
of lysine. 1•, 

In inflammation, which is a manifestation of severe cellular injury, the 
exudative liquid contains a factor called,leucotaxine, which appeared to be 
a polypeptide to which an unknown prosthetic group may be attached; 
leucotaxine raises capillary permeability and attracts potymorphonuclear 
leucocytes. 1'6 Cortisone and similar compounds were found not to inhibit 
the production. of substances which propagate inflammation, but to inhibit 
tissue reactivity to such substances. TM Tracer studies showed that entire 
molecules of protein. antigert (not just the haptens) penetrate into the cells 
and concentrate in the cytoplasmic granules.l*• In eczematous sensitisation, 
the sensitising agent is believed to form a conjugate with a protein of the 
body, probably of the epidermis, which causes an alteration in e.nzymes of 
cells of the lymphoreticular system, so that when the sensitising agent again 
is encountered an eczematous reaction develops. 1•9 

PIGMENTATION 

Synthesis of melanin in tissue cultures of chick embryo skin appeared 
to be inhibited by addition of phenylalanine; the inhibition was reversed 
by addition of tyrosine to the cult•ure medium. TM Compounds such as 
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8-methoxypsoralen continued to receive study as means of restoring 
pigmentation in limited skin areas. TM 

, ANTIBACTERIAL ACTION ,• , 

In connection with the •reported tendency of nonionic surfactants to 
lower the efficacy of many antibacterial agents, it was observed that various 
phenols react with surface-active polyethers to produce an' insoluble oil 
which may be responsible for problems such as irregular release of anti- 
bacterial agents and breakag• of emulsions. TM Microelectrophoretic studies 
indicated that the exterior of E. coli cells is a polysaccharide, possibly an 
arabate. • A review of bacteriophage described the prophave as occupying 
a definite site on the bacterial chromosome, dividing with the nucleus, and 
occasionally leaving the host to form free phage particles with tadpole-like 
structure, the head consisting of deoxyribonucleic acid, the tail and the 
covering of the head of protein; the tail punctures the membrance of a 
bacterial cell, and the DNA of the head is injected into the bacterium, to 
attach to the chromosome and to synthesise viral DNA fromm the bacterial 
nucleic acid. TM 

; EFFECTS OF VITAMINS ON SKIN ' 

On a diet free of vitamin' A, mice had hair-growth cycles as long as 
24 days; instead of '21 'days on normal diets. •5 The methyl ether or the 
palmitate of vitamin A, applied in 95 per cent alcohol to the backs of plucked 
mice, caused irritation which was greater in regions of resting follicles than 
in'regions ' of follicle growth. TM Hyperkeratosis produced in animals by 
chlorinated naphthalene or chlorinated phenols was accompanied by low 
vitamin A levels in the serum.•" Capillary resistance in rabbits was decreased 
by. reducing their diet to « to • the normal amount; administration of , 

vitamins B 2, B •, C. P, and K increased the capillary resistance but izitamin 
B • had' no effect. TM ' 

AGEING 

Among the recent books on ageing, Hormones and the Aging Process, TM 
edited by. Engle and Pincas, and The Biology of Senescence, TM by Comfort, 
may be mentioned. In old persons, milk proteins were found to have a 
better substitutive value than wheat proteins, reversing the situation found 
in younger adults. m Normal individuals showed no change in basal respira- 
tory rate nor in tidal volume with advanqing age, but efficiency of ventilation 
was reduced about 20 per cent. m In men of 65-75 years, corticotropin 
appears in the blood as an activable fo•m, instead of the active form found 
in the blood of normal young men. TM 
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Squalene was synthesised from synthetic and from natural nerolidol, 
and was utilised to the same extent as natural squalene for cholesterol 
synthesis by rat liver cells. TM In passing from squalene to cholesterol, the 
oxygen added to form the intermediate,, lanosterol, was shown • to come from 
molecular oxygen, not from water, and the oxidocyclase system, involved 
was believed to be a metalloenzyme similar to oxidases working upon 
various aromatic and hydroaromatic compounds. TM The last links are 'being 
furnished in the series of steps involved in synthesislug cholesterol from 
acetate, TM and the data obtained may hasten the control of ageing in arteries, 

connective tissues, etc. Evidence was presented indicating that a defic!ency 
of vitamin B 6 may influence development of atherosclerosis. m 

In humkn cartilage, uronic acid was found to decline with age, and 
hexdsamine to increase in relative concentration, up to maturity.•78 Examin- 
ation of individual colla'gen fibres and bundles with the phase cor•trast 
microscope revealed variant fibres with chemical and physical behiviour 
differing "from that •of collagen, with the proportion of the variant fibres 
apparently related to age. TM 'Observation of the greatly increased amounts 
of work needed to br/ng the cbllagen fibres of rats from the stretched inelaitic 
state to the contracted elastic state, as compared with fibres from young rats, 
led to the conclfision that forces between the collagen molecules change with 
age of animal. •8ø• A study of' cross-linking mechanism in polymers such as 
polyethylene has yielded some basic data which may be applicable to similar 
processes which possibly are involved in the changes of connect'lye tissue 
fibres with age. TM 

The conjugated lipides of connective tissue were reported to increvise 
with age in the rat. •ø•' In human skin succinic dehydrogenase concentration 
was found to be lower in older than in younger persons. •øa 

ANALYTICAL METHODS 

Improved• analytical methods have continued to make the cosmetic 
chenfists' work more accurate. and effective. An improved method for 
deterruination of h•drocarbons in cold creams is based on adsorption of 
other nonvolatile materials on alumina. •ø4 The mass spectrometer was 
found to be valuable in relating composition of paraffins to melting point and 
penetrability, but not to tensile strength.. •* 

The separation of mixtures of fatty acids by chromatographic columns 
has improved,-and the saturated fatty acids from C-6 to C-22 have been 
quantitatively separated b.y this method. • Since the use of gas-liquid 
partition chromatography was first reported TM in•1952, it has made possible 
a tremendously more effective detailed •nalysis of complex mixtures. 
Sebum has been shown to contain at least 31 fatty acids, *• andsthree branched 
four-and five-carbon acids have for the first time been shown to be compon- 
ents of animal depot fat. TM The method has proven extremely valuable in 
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the analysis of essential oils and other mixtures of odorants, "9 and in the 
examination of aerosol ingredients and products." 0 A gas analyser measur- 
ing sound velocity in gases may find application as the detector unit in the 
gas chromatograph. TM By ion-exchange chromatography, commercial 
adenosine triphosphate was found to contain 8 per cent tetraphosphate and 
a small amount of pentaphosphate. •2 

•/[ISCELLANEOUS 

Biochemistry has progressed far since the time, only 20 or 30 years ago, 
when "some biologists were still insistent that comparison of the living cell 
with any physicochemical system was sheer impertinence. ""3 Szent- 
Gyorgyi points out that some biological phenomena may belong to the 
domain of "quantum biology," and suggests that three new factors may 
have to be introduced into biological thought: water structures, the electro- 
magnetic field, and triplets or some other unusual form of excitation made 
possible by water structures. TM The importance of water structures is 
connected with the likelihood that cells contain very little random water, 
but do contain ice, or more exactly water which has acquired an ordered 
structure around surfaces. Thus water forms cubic lattices around non- 

polar substances? 5 Electropolar groups on surfaces may also induce order 
in the adjacent water. TM 

The biochemical use of radioactive tracers may be expanded by Wflz- 
bach's report that a wide variety of organic compounds can be labelled 
(more or less at random) by warming them for a few days with tritium in 
sealed tubes.•97 

THE PACE OF PROGRESS 

As is apparent from the above selective review, 1958 was a year of 
extremely rapid progres• in the life sciences. The rate of progress is likely 
to continue to accelerate at least for the duration of the current period of 
prosperity. The government grants which sustain about 60 per cent of the 
research in this country TM continue to be available. Of the Federal grants 
for unclassified research in the life sciences, at least 143 subjects in the 
report •*• for fiscal 1954 were judged to be of interest to the cosmetic 
chemist. TM For fiscal 1955, 223 subjects were considered of interest. TM In 
the important fields of enzyme mechanisms and protein structure, 03 projects 
were listed in 1955 against 88 in 1954. Federal backing of research and 
development, which totalled $2.•1 billion in fiscal 1955 and $2.4 billion in 
1•5•, is expected to reach $2.7 billion in fiscal 1957. TM The Federal budget 
for fiscal 1958 calls for $:i.4 billion for research. •ø* There appears to be a 
general impression that U.S. management, both industrial and govern- 
mental, has favoured applied over basic research; it is therefore encouraging 
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to note that the National Science Foundation budget, which goes largely to 
fundamental studies, has been doubled in each of the past two fiscal years, to 
reach $42 million for fiscal 1957. 304 Basic research is estimated to account for 

about $240 mill•ion, or 9 per cent of the fiscal 1957 Federal research budget 
of $2.7 billion) 05 

SUMMARY 

New discoveries in chemical aspects of the life sciences have provided a 
wealth of new facts, concepts, and techniques which may be applied by the 
cosmetic chemist to improve the efficacy and attractiveness of his products 
while maintaining their high standard of safety. As ever, much of last year's 
new data came from sources outside our own industry, and as the volume of 
reported work continues to increase, its proper assimilation becomes a 
growing problem. Continued and increasing support of basic research by 
public funds promises that many more problems now puzzling our best 
investigators will be solved in the next few years. Cosmetic chemistry is 
still a fast-growing child. 
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