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TECHNIQUES IN THE lNVESTIGA TION OF ACNE 

W.J. Cunliffe, B.Sc., M.D., F.R.C.P. 

Depar1111en1 of Dermatology, Leeds General Infirmary, and St. James 's University Hospital, Leeds 

There are several major features to be considered in 

the pathogenesis of acne and these arc: 

I) An increased rate of sebum excretion.

2) Obstruction or certain of the pilosebaceous ducts

with highly keratinized protein.

3) Abnormal microbial physiology on I he skin sur­

face and in the piloscbaccous duel.

4) I-actors IhaI are responsible for the mediation or 

inflammation.

It is impossible to discuss all relevant techniques and 

so I will limit myself 10 techniques for measuring (I) 

sebum excretion, (2) sebaceous gland metabolism 

which is related to scbum excretion, and (3) techni­

ques for sampling bacteria. In addition I will describe 

a method for measuring wrf.tcc lipid f"ree l"ally acids, 

a technique which gi\'e, an indirect meawrement or 

bacterial runc1ion. A summar} a, 10 the availabiliIy 

of the materials is at the end or Ihc paper, as 1s a com­

ment on clinical trials. 

I. SEBUM PRODUCTION

Scbum excretion rate and acne are signil'ic,rnIly corre­

lated (I). The indications for mea,uring sebum excre­

Iion rate are two-fold. To invesIigaIc sebaceous gland 

physiology and secondly to screen anti-androgen, as 

there is evidence that drugs which s1gnificanIly reduce 

sebum excrelion will help acne. The iwo most widely 

used techniques for measuring. sebum excretion rate· 

are the gravimetric tedrniquc (2, 3) and the light 

transmission technique of Schaefer (3. 4). 

a) Gravimeiric method. In thi., tech1114ue an area on 

the forehead i, delinea1ed with elasIoplasI, over this is

1 hen placed ,ix sheets of absorbent paper ( Fig. I) held

in position with gau7c and an claslicated bandage
fixed at the back ol the head with nylon mesh. After

lcn minutes the paper 111 conIacI with the skin is re­

moved. On holding this up 10 light one will see a mass

of grease; this pape1 is discarded and the procedure i,

repeated every 10 minutes ror three or four occasion,.

After 30-40 minutes it can be seen that the grease 

pallern on Ihe paper has changed 10 a spony pauern, 

each spoI representing sebum emerging from small 

groups or pilosebaceous ductS. When lhis so-called 
follicular pallern has been achieved a new set of clea­

ned absorbent papers are placed on the forehead for 

three hours. The time of collection is noted accuraIe­

ly. The lipid is extracted from Ihe paper with an orga­

nic ,olvent such a, et her: equipmenl such as a rotary 

evaporator is then used 10 evaporate Ihe sample to 

dryness. The ,ample i, weighed in a previously 

weighed tared glass flask. Thus by knowing Ihe 

weight, the time and Ihe area, the rate of sebum excre­

tion can be determined. 

The problem with Ihis lechnique is that a11c111ion to 

de1ail must be given otherwise errors easily creep inI0 

the results. One such problem is I hat micro-condensa­

I ion can affecl lhe resul1s, so we ensure that all rele­

vanl equipme111 is dried by using phosphorus pent­

oxide as a dessican1. 

h) Transmission technique. In Ihis technique the

principle depend� upon rhe facl thal when fal is placed

upon an opaque glas� surface there i, an increase
in the amount of light which will pass through it. For

Ihb technique ground glass samplers. Ihe so-called

pla1elet�. 1.5 X 1 cm .. arc required as is an instru­

menI such as a spectrophotometer. which will read

Fi[!. /. Shows the absorbanl papers being placed in position. 
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changes in light transmission. A follicular pattern i� 
prepared as in the absorbent paper technique. The 
clean platelets are applied 10 the forehead for 20 se­
conds with firm pressure using double-sided Sello­
tape' (f-'ig. 2a-b). The platelets are then placed in the 
spectrophotometer and the amount of light which 
passes through is read at 460 nm. The patient is told
that he must not touch the forehead until the end or 
Ihe 1ime period, usually 3 hour,. After 3 hours Ihe 
platelet is then re-applied 10 the forehead and reread
in the spectrophotometer. The difference in light 
1ransmi11ed represent� Ihe amount ol lipid collected
and the absolute value of sebum collected can be de­
termined by using a callibration cun e of change in
light transmission against weight of scbum. The prob­
lem with this technique again revohe� around atten­
tion 10 detail. Inadequate pre�.,ure will produce a IO\, 
sebum collection. It is absolutely necessary that the
platelets not be touched and for this reawn the} are
handled with double-sided Sellotape· . 11 is abo cas� 
not 10 correctly align the glass platelet in the �pectro­
photometer; this would produce a false result. We

Fig. 2a. Shows the absorbanl gla,, abour 10 be applied IO
Ihe forehead using double-sided Sellotapc.

Fig. 2h. Shows rhe ahsorbanl glass bc,ng pressed firmlv
01110 Ihe forehead.

have had 10 adapt our spectrophotometer so Ihat the
plalclet is precisely al 90° to the light beam.

Ph1•s10/ogical variables a_f.fecting sebum product/On. 

With either technique certain physiological and patho­
logical variables are known to affecl 1he results and 
these musl be remembered, particularly when invest1-
gaI ing anti-androgem. 11 i, kno\,n Iha1 there i, a diur­
nal variaIio11 in the amount or ,urfacc lirid collccIcd 
(1-ig. 3) (5). The external temperature and the patient's
body IemperaIurc ,,ill abo modif! the amount of li­
pid collecIcd by either technique (Fig. 4) (6, 7). II' Ihe 
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patient is sweating excessively, this cenainly will re-
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duce the amount of lipid picked up in the gravimetric ,.. 

technique. An individual with a somewhat bumpy 

skin due to severe acne will have pocket� of lipid 

which, by either technique, will not be picked up be­

cause of the surface irregularities; this will again pro-

duce an erroneous result. 

Comparison of the two techniques. Several authors 

have shown that the gravimetric technique is reproduc­

ible both on the same patient on different days and 

from the right to the left side of the same individual 

(2, 3). Schaefer has shown that the transmission tech­

nique is also reproducible. He has also shown that it 

compares �atisfactorily with the paper technique. 

A right 10 left side comparison or the paper techm­

que shows a good correlation (Fig. 5). A right 10 left 

side compari�on of the platelet technique also show� 
a good correlation (r "'0.81) (Fig. 6). In our labora­

tory we have also compared the I wo techniques and 

this shows a significant correlation (r"' 0.75) (Fig. 7). 

Thus, both techniques are reproducible. Our advice 

to anyone inrerested in measuring sebum excretion 

rate is to choose either of the two techniques and prove 

to their own satisfaction 1ha1 the 1echnique is re­

producible in their own department. The choice will 

depend on the availability of pre-existing technique� 
and equipment. It i, possible that the transmis\ion 

technique is less satisfactory at high levels of sebum 

production (7). 

2. RADIOACTIVE I NCO RPO RATION STUIJll::S

Another technique for assessing sebaceous gland pro­

duction is to measure the incorporation of radioac­

tive precursors such a5 a glucose or acetate into skin 

biopsies. Before discussing this aspect, two additional 

points should be brought up. To develop techniques 

one often requires adequate supplies of skin and pati­

ents do 1101 give skin away readily, thus we now collab­

orate with a local hair transplant clinic. Admittedly 

the skin is not completely normal but our radioactive 

studie� have shown that this skin is not vastly diffe­

rent from adjacent forehead skin as far as sebaceous 

gland biosynthesis is concerned. Each week we can 

obtain up to 100 x 4.5 mm biopsies. The second poinl 

is that it may be necessary to isolate the pilosebaceous 
units from the dermb and this technique meri1s addi­

tional discu�sion. 

(a) Isolation o.fsebaceous glands. In 1966 a technique
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was developed which allows the ,cparation of the epi­

dermis from the sebaceous glands and these in turn 

from the dermis (8). In this technique. chemically 

pre-treated skin facilitates micro-dissection of the 
structure\. Several method, of chemical pre-treat­
ment can be used, we prefer I molar calcium chlor­

ide; the biopsy being left for 2 hours in this solution at 

room temperature. After 2 hours the biopsy i, re­

moved and under dissecting microscope observation, 

1he epidermis, using dissecting forceps can be peeled 

off the dermis; this epidermal fraction also conlaim 

1he upper pile-sebaceous ducts (Fig. 8). 1 stress the 
word 'upper' as it will be shown in the next section 

that the technique described by Kellum, only removes 
50% of the pilosebaceous units - 50% being left in 
the dermis (9). Using micro-dissection scissors and 
forceps with practice and patience one can separate 
the sebaceous glands, the pilosebaceous ducts and the 
epidermis rrom each other. 

The trick for separating the deeper sebaceou, 
glands from the dermis i� simple (10). The dermis i, 

squeezed with micro-dissection forceps and out pop 

the many deeper sebaceous glands. By 110\\, these 
deeper sebaceous glands are somewhat macerated but 
quite �a1bfac1ory fo1 biochemii..:al �1udic,. The practi­
cal point to stress is that three factors are necessary 
for the isolation of these indi\'idual s1ruc1ure,. A 
good dissecting microscop<:. perlect micro-dissecting 
equipment and practice. Kellum':, technique can abo 
be performed on animal skin but we find human :,kin 
more easy lO manage; perhaps thi, i, related to our 
lack ol practice with animal skin. I now wish 10 re­
lllrn to radioactive incorporation 5tudie,. 

For several years people have investigated 5ebaceous 

gland lipid metabolism. We are in1erestcd in this also 
but we are e>.tending our Mudies to prolein biosynthe­

tic pathway'>. For these radioactive metabolic investi-

Ft?, 8. Show� an ilola1ed ,ebaceou, gland attached IO 1he 
epidermis. 

gations 1he biopsy is transferred from the patient with 

the minimum of delay into the incubation fluid which 
is normally glucose-enriched Krebs Ringer bicarbon­

ate buffer containing either 2 mM (u - 1 •C) glucose or 

acetate. The incubation is carried out for 3 hours at 
37°C. The buffer contains antibiotics and is purged 

with 95% oxygen and 5% CO
2
. The sample is then 

processed by the modified micro-dissection techni­

que. Each anatomical fraction is homogenized in 

micro-grinders and ea,h fraction is then assayed for 

whatever the researcher is investigating. One can de­

termine the radioactive incorporation into each ana­
tomical part and we can determine the incorporation 

into the various lipid cla,,es ( 10). Sebum is a complex 
mixture of lipids. It contains lipids, cholesterol, chol­
esterol esters, wax esters. triglyceride,. free ra1 ty 

acids and squalene. It is known that sebum contaim 

predominantly triglyceride,, squalene and wax esters 
and that lipid derived predominantly from epidermal 
structures contains less ,qualene and wax esters but 
more cholesterol and cholesterol esters. We have 

shown that the ",queezed sebaceous gland", re­

moved by the modified micro-dissection technique are 

definitely sebaceous in origin. and that the S<.jueeze 
techni4tH: double, the amount of radioactive label in 
the sebaceous fraction ( 10). Such metabolic in\'estiga-
1ions allo,, us to investigate the controlling effect of 
physiological factors ,uch as hormones on sebaceou, 

gland !unction and the technique can also be used in 
the �crccning of anti-androgen:,. Thc,c metabolic stu­
dies can also be used in in vil•o studies by injecting the 

radioactive precursor before biopsy. This can allo,\ 
the investigator lo conduct time course studies, but 

injection of radioactive labelled precursors also raise, 

ethical problem,. 

3. TECHNIQUES FOR INVESTIGATING
BACTERIA 

Although the numbers of bacteria do not necessarily 

explain acne nor its severity, bac1eria, especially Pro­

pionibacrerium acnes, and to a lesser extent Staphy/0-

coccu.1 epider111id1s, play a role in the aetiology of 
acne. The aerobic S. epidermid,s is eas� to gnm but 
1101 many laboratories rnn grow the anaerobic P. acnes 

easily without experience. Several media, such as re­
inforced clostridium media and heated blood agar 
can be used 10 grow 1hese bacteria. Table I summari­
zes relevant details. Three types of sampling techni­
ques can be used. 



Table I. 

P. Acnes S. Epidermidis

Media Reinforced clos1ridial 7% v/v heated 
media (Oxoid) horse blood agar 

(Oxoid) 

Time 7 days 2 days 

Oxygen Anaerobic Aerobic 
requirement 

a) Routine clinical swabbing. An ordinary swab can 

be used in clinical practice. Occasionally we see pati­

ents with acne not responding to treatment. Micro­

biologically there are two reasons, firstly, they may

have developed a gram negative folliculitis (11) and

secondly, one occasionally isolates P. acnes resistant

to the commonly used antibiotics. Thus, taking an

ordinary swab soaked in the appropriate culture fluid

and sent directly to a microbiologist who is aware of

the clinical problem can help to resolve a difficult cli­

nical problem.

b) "Scrub" technique. For most, if not all, assess­

ments of new and established treatments in clinical

trials the surface scrubbing technique is valuable (12).

In this technique a cylinder of metal is placed on the

skin into which is pipetted I ml of Tri ton XIOO. The

lesion is then scrubbed firmly with a metal or plastic
hockey-stick-shaped object for one minute (Fig. 9).

The fluid is then removed and the procedure repeated

with a further I ml of fluid. The two I ml aliquots are

/ 
Fig. 9. Shows rhe surface of the skin being rubbed with the 
hockey-stick shaped metal. 
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then combined and inoculated onto the appropriate 

medium. This technique samples both the epidermal 

surface and the upper pilosebaceous duct. 

c) Pilosebaceous duct sampling. It is possible to

sample bacteria from the pilosebaceous duct by three

techniques. In one technique (13) a cyanoacrylate gel

is placed on the skin within the confines of a small

Teflon ring. Onto this gel is then placed a 'T'-shaped

glass structure which fits accurately into .the ring

(Fig. 10), the glass sampler is pressed firmly for one

minute. The sampler is removed and it removes with it
the upper part of the stratum corneum and the upper

part of the pilosebaceous duct structure. The sample is

then spun with number 9 Ballotini beads at 2.000 re­

volutions per minute in a Universal bottle containing

10 ml of the appropriate culture fluid; the sample is

then plated out. Control studies have shown that there

is no surface contamination with this technique but it

does not sample from all pilosebaceous units within

the given bit of skin. Repeated samples can be taken

from the same site but the technique does not sample

the depths of all the pilosebaceous ducts.

At this same symposium Leyden has described a 

further modification of this technique. It is based on 

the principle that cyanoacrylate gel removes part of 

the ductal contents including the keratin and bac­

teria. He micro-dissects the keratin under a microscope 

and samples the bacteria from individual ducts. How­

ever, as in the technique just described, not all of the 

ductal contents is removed. 

The third technique for estimating number of bac­

teria in the pilosebaceous duct is the sebaceous gland 

isolation technique as described earlier. It has been 

shown lhat calcium chloride has a minimum effect in 

reducing the number of viable bacteria (14). The ad-

Fig. /0. Shows the follicular sampling rechnique of Holland 
& Cunliffe in which the glass sampler is pressed firmly onto 
rhe skin wirhin the confines ol a Teflon ring. 



44 W.J. Cunliffe 

vantages and disadvantages of these three follicular 

sampling techniques are summarized in Table 2. 

d) Jn vitro techniques. In vitro techniques can help in

the understanding of the role of bacteria in acne and

possibly in the development or more active anti­

microbial therapy. Such a relevant technique involve,

the use of a chemostal. which allow� the g1 owth uf

bacteria under a controlled environment. One can

control the oxygen, the pH, 1he carbon dioxide and
the supply of nutrients 10 the bacteria and thus by 

sampling under controlled emironments at different

times of the culture one can obtain information on

the characteristics of the organisms, their gro,�th

rare, enzyme product ion and antigen product ion

(Fig. 11 ). 

Table :!. Adva111age.1 and disadva111ages o.f jol/1c11/ar 

samplin� tech11iq11e.1 

Cyanoacr; la1e gel Sample, onl; 
1cchniquc. Non-in\a..,i\ e pan of 1he 

(Holland el al.) dtot"I\. 

Cyanuanyla1e gel Samplt', onl; 
2 tech111quc. 1'011-111,a�l\e par! ol !he· 

( Leyden e1 al.) duel\. 

Sebaceous gland Sample, all ol 
3 i,ola1ion 1cchniquc. Require, b,op,; I IH: duel. 

(Puhvel e1 al.) 
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hg. I I. Shows the rela11on,hip bet"oeen enL)lll<' produ�t,on 
(hyaluronida,cJ with pH ot the culture media: the bacteria 
being gro" n in a chemo,1a1. 

4. ASSESSMENT OF SURFACE FREE
FATTY ACIDS (SFFA) 

Other authors in this booi-. have discussed the lessen­
ing importance of FFA in the aetiology or acne. but 

measurement of surface FF A is an important labora­

tory tool in assessing the efficiency of antimicrobial 

preparations in acne. P. acnes produce lipases, which 

hydrolyze sebaceous triglycerides lO FFA. Thus, 
drugs which reduce or modify the P. acne population 

will reduce SFFA and SFFA are easier to quantitate 

than are surface bacteria. To measure SFFA the fore­

head is wiped in a constant way such as firmly three 

times with a polyurethane sponge soaked in ether. 

The subject is told not to touch the sampling area. 
One hour later the area is re-wiped; the sample i, filte­
red through fibre glass, evaporated to dryness and 

then weight determined. The sample is then reconsti­

tuted in 5 ml of hexane and the FFA are extracted 

with Dole's fluid (15). The FFA are then titrated 
against N/200 tetra-n-butyl ammonium hydroxide 

using thymol blue as the indicator. The concentration 
of 1-1-A is determined b} use of an app1opria1c calt­
bra1 ion curve. 

5. CLINICAL TRIALS

Clinical trials were 1101 the major part of my pre,enta­
tion, but I consider it necessary to summari7,e a few 

aspects of such trials. 

In clinical trials the same physician must assess the 
same patient in a constant way with a good diffuse 

light, such as a cold fluorescent lamp. Whate, er l he 
1cch111que. the physician must ,hO\\ that it i¾ rcp1 oduc­
iblc both bc1wccn hi1t1\elf on the ,amc da) and be-
1wccn the different observer, on the �ame patient on 
the same day. ll is useful to perform two control vi­

sits, usually on adjacent days. Thereafter the patient 

should visit al monthly intervals whilst on treatment 
because of the known pre-menstrual flare of acne in 

females. It is also useful to assess the patient at the 

same time of the day as with men, for example, the 

slate of the beard can markedly affect the picture. We 

all have our favourite ideas of ho,\ lO grade the acne. 

ll is a pity that in 1978 - aJthough we know how to 

measure blood pressure, pulse rate and so forth, but 

on either side of the Atlantic there is no con�i�tency in 
the way in which we grade our patients in clinical tri­
als. However, the following variables are worth men­
tioning. The overall grade. This gives an overall as­
sessment of I he patient's severity of acne. It is a tech­

nique performed in Leeds and is reproducible. This 
system is also useful for the practising physician to 

develop so that he or she can quantify improvement 
or deterioration of the patients' acne as they come 10 

his clinic. Initially the phy,ician ma� de\'elop a scor-



ing scale say from O (zero) to 5 (rive), but with in­
creasing experience we find that many physicians can 
extend this from 0-10. 

The second type of grading involves counting indi­
vidual lesions such as non-inflamed lesions (white­
heads and blackheads) and inflamed lesions. The lat­
ter can be divided into superficial lesions such as pa­
pules and superficial pustules and the deeper nodules 
and pustules. Once a physician gets involved in clini­
cal trials he then realizes the problems. For example, 
one must not count the prominent follicular lesions 
on the nose; nor is it worthwhile counting the many 
small blackheads around the chin as some patients 
have vast numbers of lesions at this site which makes 
it an impractical exercise. In addition some non-in­
flamed lesions are partly blackhead and partly white­
head, but as long as the physician is consistent and 
counts this type of lesion as either one or the other 
then this will reduce the error. Attempts have been 

made recently to quantify the lesions by giving each 
lesion a score, for example giving a small score to a 
blackhead or a whitehead, a larger score to a papule 
and an even larger score to a deep inflamed lesion. 
The value of this latter technique is still not proven. 

The third type of assessment is photographic as­
sessment. Success or this depends entirely on the pre­
sence of a professional photographer. The patient's 
assessment of his treatment is also imponant. As yet, 
I do not know the ideal way of a patient assessing his 
own acne, but at the end of the day this is what the 
patient is most interested in - his own impression. 
Currenlly we have been using a 20 cm visual ana­
logue. Basically this consists or a horizontal 20 cm line 
divided into two equal parts by a vertical line at the 
centre. The middle point represents the pa1ie111's im­
pression of his acne at the start of treatment. Al each 
treatment visil the patient is asked to draw a vertical 
line across the horizontal line in an attempt to indi­
cate 10 the clinician how much better or worse his spots 
are compared 10 the initial visit. A line to the right in­
dicates improvement; to the left deterioration. The 
distance of this line from the middle is measured. 

Whatever the clinical techniques, statistical techniques 
then enter the arena. I only wish to mention three 
points: 

I) If the preparation really works well then statistics
are hardly necessary!

2) Secondly, before assessing the data the frequency
distribution of each set of data must be plotted as
often it is not normally distributed but skewed.
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3) We have shown from several studies, both clinical
and involving sebum excretion rate studies, that
patients with different types of acne and varying
levels of sebum excretion rate may behave diffe­
rently from other sub-groups of the same popula­
tion. Thus, in any double-blind trial the patients
should be placed into matched pairs before starl­
ing the treatment so that an equal number of pa­
tients with an equal type of condition enters each
therapy group; this can save problems at a later
date in the trial. Homogenous groups are better
than heterogenous groups in statistical analysis
and therein lies the problem with acne. It repre­
sents an interplay of several heterogenous but
inter-related factors but such facto.rs make the
problem more interesting for the clinical investiga­
tor.

REFERENCES 

I. Cunliffe, W.J., Shuster, S.: The pathogenesis of acne.
Lancet 1969; i:685.

2. Cunliffe, W.J., Shuster, S.: The rate of sebum excre­
tion in man.
Br J Derrnatol I 960; 8 I :697.

3. Strauss, J.S .. Pochi, P.E.: The qua111i1ative gravimet­
ric delerminarion of sebum production.
J Invest Dermarol 1961; 36:293.

4. Schaefer, H., Koll-Bussions, H.: Methodik fiir quan­
titative Bestimmung der menschlichen Talgsekretion.
Arch klin exp Derm 1970; 238:429.

5. Burton, J.L., Cunliffe, W.J., Shuster, S.: Circadian
rhythm in sebum excretion.
Br J Dermatol 1970; 82:497.

6. Cunliffe. W.J., Burton, J.L., Shuster. S.: Effect of
local temperature variations on the sebum excretion.
Br J Dermatol 1970; 83:650.

7. Schaefer, H.: The quantitative differentiation of the
sebum excretion using physical methods.
J Soc Cosmel Chem 1973; 24:331.

8. Kellum, R.E.: Isolation of human sebaceous glands.
Arch Dermatol 1966; 93:610.

9. Downing, D.T., Strauss, J.S., Pochi, P.E.: Variabili­
ty in the chemical composition of human skin lipids.
J Invest Dermatol 1969; 53:322.

10. Bowden. P.E., Cunliffe, W.J.: Hair transplant - a
useful experimental tool.
Unpublished observations.

11. Fulton. J.E. et al.: Gram l"!Cgative folliculitis in acne
vulgaris.
Arch DermaLOI 1968; 97:349.

12. Williamson, P .. Kligman, A.M.: A new method for
the quantitative investigation of culaneous bacteria.
J Invest Dermatol 1965; 45:498.

13. Holland, K.T. et al.: A technique for sampling micro­
organisms from the pilo-sebaceous ducts.
J Appl Bactedol 1974; 37:289.



46 

14. Puhvcl, S.M., Reisnier, R.M., Amirian, D.A.: Quan­
tifications of bacteria in isolated pilo-sebaceous follic­
les in normal skin.
J Invest Dermatol I 975: 65:525.

15. Dole, V.P. A relationship between non-esterified fatty 
acids in plasma and the meiabolism of glucose.
J Clin Invest 1956; 35:150.

DISCUSSION 

Shusier, Ne111cas1le-11pon-Ty11e: I wan, to ques1ion 

Dr. Cunliffe on a more 1echnical mauer. I just won­

der why you have 1101 improved the technique for col­

lecting lipids you are using and have been using for 

about five years? You have a method which pick, up 

a ratio of epidermal to sebaceoll', lipid of abou1 50070, 

whereas in the original 1echnique, which i\ much 

simplier than the one you arc using, we picked up 

somewheres between 90-95% of scbaceou, gland li­

pids. Do you think there is really any advantage 10 

your procedure? 

Cunliffe, Leeds: We arc in fact looking at \0mewha1 

differen1 1hings. We arc anxious to gel one individual 

sebaceous follicle and one individual sebaceou, duel, 

based on the principle 1ha1 one piloscbaceousunit 
may not be quite like its neighbour in terms or what it 

i, doing. So that is why we are using thi, 1echnique. 

Schaefer, Berlin: Dr. Cunliffe, I was imerested in your 

method of isolaling sebaceou, glands wi1h acclic acid 
or calcium chloride. But I am concerned that your 

s1udics on the metabolic turno"er or the,e i,olated se­

baceous glands will be influenced by these s1rong 

agents. Lipid symhesis depend, on an e1uyme ,y,rem 

which is situa1ed wilhin the cell and depend, on the 

in1ac1 undislurbcd cell. Did you control 1he i,ola1ion 

technique with biopsy examination to make ,urc that 

your sebaceous walb were intact? 

S1ra11ss, Iowa: l think 1 can answer that question. Dr. 

Cunliffe is doing 1hc separations af1er he has run his 
incubation. So ii is ju,! a 1erminal separation. We 

have worked wi1h the calcium chloride me1hod and a., 
soon as the tissue comes in con1ac1 with calcium chlor­
ide, all metabolic activity disappears. 

C11nl(ffe, Leeds: Most of you will have realized over 

the course or the last 24 hours that free fatty acids 

have very little to do with the primary etiology of acne. 

Bui I think it woLild be wrong if you went away 

thinking that 10 analy1e fatly acids is useless in clini­

cal investigations of acne. If you are looking at a 

mcdica1ion which is antimicrobial, and you want Lo 

assess thi, effect, you have 1wo opportunities open to 

you. First, you count the number of bacteria, and se­
cond, you can use free fally acid levels in skin ,urfacc 

lipid, as an indirect marker for bacterial ac1ivity. The 

reason 1ha1 this is worthwhile doing is based on the 
princ:ipk that the microorganisms produt:e lipase<; 

which act on sebaceous triglyccridcs to form fatly 

a1:id,. Therefore if the number of bac1eria is decrea­

,ed there are fewer lipase, and fewer fatly acids. The 

advantage of looking al this indirect measurement of 

fatty acids, i, 1ha1 ii technically is much much easier 
than doing bacterial counts. 1 think most of you in 

this room could manage wi1h a li11le experience and 

"'ith very little cquipme111 10 measure surface lipid 

fatty acids. In contras!. the cuhuring of P. arnes pro­

perly at:quires much more experience. The technique 
for collecting 1hc skin lipids that we use i, basically a 
moclirication of 1he one used by Dr. Strauss for many 

)ear\. The skin \urface is wiped with a polyurethane 

\ponge soaked in hexane, being careful LO avoid the 

hair. The pa1ient is instructed not to touch the fore­

head for the nex1 hour and at the end or one hour 1he 

torehead i., rewiped in the same way with ano1hcr 

polyurethane sponge. The sponge is extracted with 

hc�ane which is then evaporated clown 10 dryness. 

The residue is weighed and then rcdic;,olved in a 
known quantity of hexane. Then fatty acids are ex­
tracted with Dole's extraction fluid. The fatty acids 

arc titrated wi1h an au1omatic buret. In summary, I 

1hink that we should not throw fatty acids out of 
coun in 1crms of clinical a\sessment. If you are using 

a preparation which has antibacterial activi1y, 1he fat­
ly acids can be used LO assess whether the compound 

is active. 




