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Epidermal m elanocytes proliferate follo~ing a variety ?f 
physical sti muli , for example, m echamcalmjury to the skm 
or exposure to UV rad iation . We suggest that some trans
ducer in the epidermis converts the physical modality into 
a biochemical signal which is responsible for initiation of 
mitosis . Melanocyte stimulating hormone, both a and f3 
variants, administered parenterally for periods up to 4 weeks 
do not alter the number ofmelanocytes per mm~ in severa l 
strains of neonatal or adult mi ce. Ultraviolet B and arach
idonic acid both stimulate proliferation of pigm ent cells. 
Indomethacin which inhibits cyclooxygenase and the for
mation of prostaglandins (PGs) blocks the proliferation in
duced by both agents. We tested a wide variety of PGs. 

P 
ig ment cell s have a hi g hl y specialized function, specif
ica ll y to m •. ake the pigment melanin . Despite their highl y 
differentiated conditio n, they ca n proliferate sponta
neously 11] o r in response to a variety of stimuli. Ph ys
ica l agents like mechani ca l trauma (2] or exposure of 

skin to electromagnetic radiation such as ultrav iolet type B (UVB, 
290-320 nm) [3-5] o r psoralcns and UV A (PUV A) (320-400 nm) 
[4,6] s timulate the proliferation of pigment cells in vivo. In vitro 
an d in vivo UVB ca use damage to pigment cells [7] and PUVA 
can retard pigment cell grow th and proliferation (4,8-"10]. This 
effect is n o t surprising since electromagnetic radiation ca uses the 
formation of thymine dimers within and between the double 
stra nds of DNA and within RNA. For the ce ll to fun ction nor
mally , the damaged DNA normall y is repaired (unscheduled DNA 
synthes is) f11]. All cells, including mel anocyte~, are suscep tib le 
to injury by UV radiation (4-11] . It IS surpnsmg that pigment 
cells proliferate in vivo in response to these different ph ys ica l 
sti muli. We suggest that some transducer w!thm the sk m converts 
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Abbreviations: 
AA: arachidonic acid 
CTA2 : synthetic ana log of thromboxanc A2 

IM: indomethacin 
MBEH : rnonobcnzone; mono benzyl ether of hydroquinone 
MSH : melanocyte st imulating hormone 
PBS: phosphate-buffered saline 
PG: prostaglandin 
PUV A: psora len plus UV A 
TXB: thromboxanc B 
DMSO: dimethyl sulfoxide 

We observed that PGD2 applied daily to the skin of a mouse 
ca uses a small increase in m elanocyte density (cells/ mm2

). 

PGE2 in similar doses applied topically caused a large in
crease. PGE2 caused an increase in the uptake of tritiated 
thymidine by dopa-positive dendritic cells . This indicates 
that PGE2 stimulated some melanocytes to proliferate. His
tologic studies indicate that PGE2 also enhances melano
genesis . PGE2 is synthesized in the skin and affects kerat
inocytes and Langerhans cells as well as pigment cells . We 
postulate that it is one compound that can modulate the 
interaction of these 3 main cells of the epidermis.) In vest 
Den-nato/ 86:433-437, 1986 

the electromJgneti c rad iation o r mechanical stimulus into a bio
chemi ca l sig nal for proliferation. 

In previous reports we have demonstrated that mo nobenzyl 
ether ofhydroquinone (MBEH) [ 12, 13] and arachidonic acid (AA) 
[1 2, 13] both stimulate th e proliferation of pig m ent cells. MBEH 
is a known mclanocytotoxin. However, it is not a simple specifi c 
toxin for epider m al pigment cells and its effects on the sk in are 
complex. We postul ated and have shown in preliminary exper
iments that MBEH activates the oxidation of AA to a variety of 
products, predominantly PG£2, thromboxane B (TXB), and 
prostaglandin (PG) D 2 (Nordlund , unpublished). Applications of 
long chain fatty acids like AA and lino lenic acid to murine skin 
also stimulate proliferation of epiderm al pigment cells [1 3]. This 
effect is partially blocked by indo metha cin (IM) (1 2, 13], an ob
servati on which suggests that some product from the oxjdation 
of AA is involved. 

We have completed a series of experiments to confirm that PGs 
may be involved in st imulating pigment cell proliferation and to 
determine which specific PGs are the active agonists. 

MATERIALS AND METHODS 

Animals All mice were purchased from Ja ckson Laboratory, 
Bar Harbor, Maine. For m ost experiments, 6-week-o ld DBA/2 
mice were used . For some experiments, neonatal and ad ult 
C57BR/Cd and ad ult C3H / HE strains also were used. All mice 
were maintained in th e animal facilities at the University Medica l 
Center and had free access to Purina mouse chow and water for 
most but not all experiments. 

illdOIIl ethacill: For some experiments mice were given IM to de
termine whether it blocked UVB (290-320 nm)-induced prolif
eration of mclanocytes f3-5]. Mi ce normally consumed 3-4 g of 
chow per day. For so me experiments food was limited to 2 g of 
Purina chow per mouse per day. Indomethacin (Merck, Sharp & 
Dohme Pharmaceuticals, N ew Jersey) was dissolved in ethano l 
and then dissolved into the nuggets of chow. The chow was 
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mi xed CJ refull y so it contained IM 0.3 mg/2 g food . T he anim als 
consumed dai ly all food in each cage. Mice we ighed 20-25 g and 
received 12-15 m g of iM per kg o f body weight 5 days per week . 
T he max imum subleth al ora l dose of IM seems to be about 0.3 
m g per mouse per day (approx im ately 12-15 m g/ kg). Over the 
weekends, the animal s had free access to untreated chow and 
water. 

UV J?adiatio 11 : Mice were ex posed to a bank o f 4 FS-40 flu
orescent (Sy lvani a Compan y) UV lamps. T he lamps emitted neg
li g ible quantit ies of UVC. Seventy-five percent of the energy was 
UVB and 25% UV A. Fluence was measured w ith Spectro linc 
DM-2o5N, DM-300N , and DM-360N meters (Spectronics Corp. , 
Westbury, New York) reca lib rarcd by the manufacturer eve ry 6 
months . For these ex perim ents the flu cnce was 900 p.. W /cm~/ s . 
Anim als were ex posed fo r 5 min (270 mj/cm ~) 5 da ys per week . 
T he cars were excised fr om eth er-killed mice on days 7 and 14. 
T he epidermis was obtained and stained by the dopa technique 
as prev iously pu blished Jl 2, 131 and described briefl y below. 

Prostaglandin Topical Application Mice were treated w ith 
one of v:t ri ous PGs (E1, E2 , F~., , D1 , 12) obtained fro m Sigma 
Chemi cal Company , St. Louis, Missouri . O ther mice were treated 
with a sy nthetic carbocyclic thro mboxa m:, C T Az (B iomol Lab
oratories, Philadelphia, Pennsylvani a) or w ith TXB. The syn
theti c CTA ~ has a bio logic activity similar to TXA z. 

Groups of 5 mi ce were treated on th e dorsa l surface of bo th 
ca rs with a1 plica ti ons of 0. 1 p..g, 1 p..g, or 10 p..g of one PG 
dissolved in 2U I-Ll o f dimeth yl sulfo xide (D MSO): HzO (1 :l) . For 
some ex perim ents PGE2 was diluted in <)5% ethanol. Contro l 
animals we re treated w ith ethanol o r D MSO to determin e the 
effe cts of d iluent. Some mice were untrea ted. Solutions were 
applied fo r peri ods of 5-21 day s. 

Melanocyte Stimulating Hormones Alpha and beta melano
cyte stimu lat ing hormone (MSH ) we re obtained from Dr. Saul 
Lande, Depa rtm ent of Derm ato logy, Yale Uni versity·. C rude 
porcine ACTH (100 IU / m g) was purchased from Sigma C hem
ica l Company. Bovine {3-lipotrophin (Cohn fracti on IV) was pur
chased from IC N Nutritional Biochemi cals, C leveland, O hi o. 

Tissue Procurement and Staining The ears were surgically 
excised fro m mi ce sacrif1 ced with ether euth anasia. O ne ea r w as 
f1xed in 1 oo;., buffered forma lin . T he tiss ue was cut into 5-~-Lm 
sections and prepared for ro utine hematoxylin/eosin and Fontana 
Masson stainin g. 

The rema ining ca r was mechanica ll y split into do rsa l and ven
tral halves. T he dorsa l surface was incubated at 37°C fo r 2 h in 
0.025 M EDTA at pH 7.2. T he ep idermis was peeled away fro ri1 
the derm is and incubated at 37"C for 3-4 h in a freshl y prepared 
solution ofbuffercd do pa (d/-3,4-d ih ydro xy phenylalanin e, Sigma 
C hemical Company) as prev io usly publi shed [1 2, 13.J. The tissue 
was dehydrated , clea red, and mounted in Permount fo r viewing 
th rough a Lci tz-20 microscope. An ocul ar grid was inserted into 
the eyepiece. The number of dopa-positi ve dendri tic cell s per mm2 

in 5 standardi zed sites of c:1ch ca r was co unted . At least 5 mice 
were used in each group. 

Uptake of Tritiated Thymidine An increase in numerica l 
density of dopa-positive cell s mi ght be due to activation of th e 
enzy me tyros inase in dop:1-nega tive cells o r by proliferation. To 
determ ine whether some cells were undergoing division, the treated 
tissues were exposed to tritiated thymidine WHJdThd). The epi
derm al/dermal sheets were pul se labeled w ith 20 1-LC i/ ml of 
[
3 H]dThd , 2 C i/ mol (N ew England Nuclear, Boston, Massachu

setts) at 37°C fo r 2 h in F-lO media pH 7.4 (G ibco, G rand Island , 
New York) as previously described [1 3]. The sections were washed 
in phos phate-buffered saline (PBS) and fi xed in 10% buffered 
formalin and sta ined by the dopa ox idase technique. T he tissue 
was frozen, vertica l secti ons were cut and placed on slides. The 
slides were dipped in nuclea r tra ck emu lsion (Eas tman Kodak 
Company, Roches ter, N ew York) and incub ated in absolute dark-
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Table I. Effect of Indometh acin on UVB-lnduced 
Proliferation of Murine Pinnal Epidermal M elanocy tes 

Dopa-Positive Cclls/mm 2 (:!:: SE) 

Da y 5 Day 10 

UVB" 399 :!:: 28 661 :!:: 50 
p < 0.01 )J < 0.001 

UVB + IM 275 :!:: 18 415 :!:: 35 
NS 

Untreated 238 :!:: 19 306 :!:: 

!M onl y ND 317 :!:: 

"UVI.l (290-320 nm) Aucncc 900 p.W/cm2; dose 270 mj /cm'
Abbrcviatio ns: IM = o ral indo methacin 0 .3 mg/mo usc/da y 

ND = not done 
N S = not significant (p > 0.05) 

17 

22 

p = 0.01 

NS 

ness for 7 days. The slides were washed in PBS and counterstained 
w ith hematoxylin/eosin . The number of labeled dopa-positive 
cells/mm of basal epidermis was determined by counting with a 
micro meter in the eyepiece. 

Statistical Analysis Differences between experimental and 
contro l groups were determined by using Student's 1-test. The 
data were considered significant when the p value was < 0.05 . 

RESULTS 

Indomethacin and UVB Mice receiving IM mi xed in limited 
quantities (2 g/mouse/day) of Purina chow were exposed to UVB. 
O ther mice no t receiving IM were exposed to UV radiation and 
had restricted food intake (2 g/mousc/day). Another control group 
of mice was given limited food with IM; a fourth group had 
restricted food intake onl y. The latter 2 controls were not exposed 
to UVB. We observed that the number of dopa-positive cells was 
not affected by limitation offood (untreated, Table I) or b y limited 
food and IM (IM only, Table 1). 

T he number of dopa-positive cells per mm2 in the epidermis 
from mice exposed to UVB (UVB, T able I) increased from a 
baseline m ean of 238 cclls/mm2 to 399 cells/mm2 after 1 week 
and 661 cclls/mm" after 2 weeks. Mice receiving lM and exposed 
to UVB radiation had a much lower increase in the number of 
mclanocytes from 238 to 275 dopa-positive cells/mm" after 1 week 
and to 415/mm2 after 2 weeks (UVB and IM , Table 1). IM by 
statistica l analysis significantl y decreased the increment of dopa
positive cells induced by UVB. The results are consistent with 
the hypothesis th at at leas t in part PGs stimulate melanocyte 
proliferation and/ o r melanogenes is. 

Prostaglandin F2 .. , Thromboxanes, Prostacyclin The ears 
of groups of 5 mi ce were treated for 7, 14, or 21 days with one 
of the following compounds: PGF2.., TXB, prostacyclin, or CT A2• 

To each ear 20 I-Ll of DMSO:l-120 containing 0.1, 1.0, or 10.0 p..g 
of reagent was applied . The number of dopa-positive cells was 
determined on da ys 7, 14, and 21 . We found that th ese derivatives 
of AA oxidation , in th e amounts applied, had insignificant effects 
on the population density of the epidermal pigment cells. Ex
amination of the treated ears embedded in parafftn and stained 
by hematoxylin/eosin revealed no evidence of inflammatory in
filtrate or any pathologic alterations of the epidermis o r dermis. 

Effects of PGD2 on Epidermal Pigment Cells PGD2 was 
dissolved in DMSO:l-1 20 (1 :1) . Groups of 5 DBA/2 mice were 
trea ted by applications of 20 p..l solution containing 0.1, 1.0, or 
10 p..g of PGD2. No effects on the epidermal pigment cells were 
no ted with the 2 lower quantities (0.1 or 1.0 p..g). However, in 
3 separate experim ents we observed that applicatio ns of 10 /-Lg of 
PGD2 produced an average of 31 % increase (range 14-47%) in 
melanocy tes per mm 2 on day 14. This increment by statistical 
anal ysis (Student's 1-test) was signifrcant at a p < 0.05 level. The 
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Table II. Effects of PGE~ on M elanocy tes/ mm2 in Pinnal 
Epidermis Treated for 14 Days 

Experi m ent Dose/Day Contro l 

1 10 jLg 225 

2 10 JLg 138 

3 10 JLg 176 
25 JLg 
50 JLg 

"Trc:.tcd vs control. J' < ()_() 1_ 

"Tre:.ted vs control (t-tcst). I' < 0.05. 

Mean N o_ of 
Pigment Cells/ Increase 
mm 2 T reated (% variance) 

408'' 81 
255" 85 
2 161

' 23 
2231

' 27 
295'' 68 

data s uggest PGD2 has a small stim ulato ry effect on epiderm al 
pigm.e nt cel ls. 

Effects ofPGE, and PGEz on Epidermal Pigment Cells PGE1 
was appli ed to the pinna l ep idermi s fo r 7- 14 days . On day 7, no 
change was observed in the number of dopa-positive ce lls. On 
day 14, the number of epidermal pigment cells increased from a 
baseline of237/mm~ to 290 ( 1. 0 JLg PGE1; 22% increase) and 278 
(10 }-Lg PGE1, 17% increase). 

PGE2 at 0 . I J.Lg and 1.0 J.Lg had little effect on the population 
of pigment cell s. At doses of 10 J.Lg per car o r greater applied 5 
days per week over a period of14 days, the pigment cells exhibited 
a marked increJse 111 numencal dens1ty (Table II ). At day 7 there 
was little or no change in number. However, by day 14, the 
numbers increased substantia ll y (Fig lA ,B). At day 21, further 
increases we re not no ted. T he largest increase from 3 different 
experiments was an 80% in crement in the number of dopa-pos
itive cells. Although there was some va ri ati on from experiment 
to experiment, PGEz was a consistent and potent stimulant of 
pigment cells. 

Tritiated Thymidine Labeling Studies We w ished to deter
mine w hether the PGEz was act ivating the tyrosinase enzy me in 
dopa-nega ti ve mclanocytes o r inducing proliferation of pig ment 
cells. Ears of mice were treated for 5 o r 10 days w ith 10 JLg of 
PG£.,_ The tissues were pulse labeled in I' H]dThd for 2 h . T he 
tissu~ was processed as described. T he number of labeled, dopa
positive cells per mm of basa l cell s, was determined. Tissues 
treated w ith diluent had an average of 1. 2 ( :t 0.2) dopa-positi ve 
labeled cells per mm of basal cell s. In contrast, PGEz-treatcd 
animals exhibited a 13% increase (1.35 ± 0.2) labeled cell s per 
mm of basa l cells on day 5 and again on day 10. T he differe nce 
was small bu t consisten t on day 5 and day 10 in 2 separate 
experiments. Although the increment was observed in all exper-

Figure 1. A, Photomicrograph of a shee t of pinnal epiderm is from a 
diluent-treated DBA/2 mouse. Dopa stain. Bar = 10 JLm. B, Photomi
crograph of a sheet of pinnal epidermis trea ted for 10 days with 10 JLg 
PGE2 . T here is a significant increase in the number of dopa-positive cel ls. 
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Figure 2. Effect of MSH and ACTH on epidermal dopa-positive cells 
from DBA/2 mice_ Treatment, 2 1 days. Adrenocortico trophic hormone 
(ACTH), a -MSH , and ,8-MSH did not alter the number of dopa-positive 
cell s_ 

iments, the d ifference was not sign ifi cant by statistica l ana lysis (p 
> 0.05). 

Melanocy te Stit-nulating Honnones MSH would seem to be 
the no rm al horm onal stimulant fo r proliferation of epidermal 
pigment cell s [14] . To test thi s possibi lity, we injected neonata l 
and ad ult mice w ith a-MSH, /3-MSH , ACTH, and {3-lipotrophin 
(0.4 mg/mouse/day) fo r periods of 4 weeks. Mice of several strains 
were used. We observed that these am ounts of peptide hormones 
did not change the num ber of ep iderm al pig ment cells (Fig 2). -

To determine whether the quantities of MSH in preliminary 
experiments were insuffi cient to induce proliferation , we injected 
groups of 5 DBA/2 mice with doses of M SI-1 varying fro m 1 
mg/kg up to a maximum of 40 mg/kg 5 days a week for periods 
up to 3 weeks. As positive controls we treated other mice with 
exposures to UV B o r PUV A, or sensitized them to the cutaneous 
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Figure 3. The number of dopa-positive ce lls increases signiftcantly fo l
low ing exposure to UVI3 or PUVA (p < 0.00 1). a-MSH and ,8-MSH 
had no effects on melanocyte population. Allergic contact dermatitis (ACD) 
induced w ith dinitrochlorobcnzene, but nor the irritant turpentine, in
creased the number of rnel anocytcs per m m 2. DNCB, dinitroch loroben
zcnc. 
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allergen dinitrofluorobenzcn e (DNJ=B). Although the MSH had 
no effect on the melanocyte po pulations, the UVB, PUVA , and 
all erg ic conta ct dermatitis each caused a sig nifi cant in crease in th e 
population densities o f these cells (Fi g 3) . We concluded that these 
pcptides arc no t effective stimulators o f mel anocyte pro ltfc rat10 11 
Ill ll11 CC. 

Effects of Prostaglandins on Melanogenesis Tissues treated 
w ith the different PGs were processed for histolog ic cxammanon 
and stained with hematoxy lin /eos in o r the Fontana Masson sd ve r 
stain for melanin. The amou nt of melanin was eva luated b y one 
observer QJN) from coded slides. Only PGE2 showed a mod erate 
to heav y in crease.: in ep id erm al m cbnm (F1 g 4). PG Ez seems to 
accelerate m elanogenesis . 

DISC USSION 

M elanocytes arc hi ghl y differentiated cell s but arc capable of pro
li feratin g in response to mechanica l injuries o r ex pos ures of the 
skin to UVI3 and PUV A . Some biochemi ca l process acu vated by 
trauma must bc responsibl e for the proliferation of melanocy tes 
in the skin fo ll owi ng injury . UVI3 produces s1gn1f1 ca nt 111Jury to 
the DNA of all cells, including mcl anocytcs . Cova lent photoad
du cts must be excised and repaired if th e cells arc to pro liferate 
11 5 , lo]. Si mibrl y, PUVA produ ces d ama ge to pigment cell s . It 
is difficult to co nceive of ho w thcsc ph ysica l moda lities ca n cause 
pi gmcnt cell s to proliferate. It seems likel y that there arc trans
du cers w ithin the skin that co n vert thesc ph ys1ca l st1mult mto 
biochemi ca l signals. . . 

Injury , UVU , PUVA , and alle rg ic contact dermatitiS ca n ac
tiv ate the ox id at ion of AA to PGs by cyclooxygenasc . T hat a 
produ ct of A A oxid ation b y cycloox ygcnasc is responsibl e for 
act ivation and /o r proliferation of epidermal pi g m ent cells is con
firmed by results of expcrimcnts reported h ere. AA Itself 1s an 
excellent stimulus for proliferation of pi g ment cells 11 3 1. It IS 
unknown w hether AA itself prod uces proliferation o r is conve rted 
to an active m etaboli te. Like pho rbol esters and ep idermal g rowth 
fa cto r, AA can activate protein kina se C w hi ch ma y be in vo lvcd 
in cell g rowth. That IMpartiall y blocks the activities of AA I 131 
suggests tlut so me of the effe cts of A A arc produced by PGs . 
Murine epidermis treated with Ml3EI-l o r AA synth esizes PGE2, 
PGD2, and TXB as measured by thin-layer chromatograp h y and 
reverse-phase hi gh-performan ce liquid chromatography (unpub
lished) . 

O ur data co nfirm that one prosta g landin, P ,£2 , can stimulate 
proli feration of pigm ent cells 1'1 7'1- That PGE 2 can do this w hen 
app lied to the skin docs not prove that it is the biologica ll y relevant 
regul ator fo r melanocy te pro li ferati on. That it was effective 111 
quantiti es as sm all as 10 11-g per ca r and th e proliferatio n exhibited 
a dose-respo nse relation ship is consistent with the hypothesis that 
PGE2 is one regulato r of pi g ment cell proliferation . PG02 was a 
less potent stimu lant than PGE2 . N o studies we re done to deter
min e w heth er it in creased 1-' I-IIdThd uptake. 

• 
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Figure 4. Photomicrograph of clilumt-trcatcd 
murine pinnal cpickrmis stained with the 
Fontana-Masson sil ve r technique for melanin. 
Sma ll amou 11ts of mela nin arc visible (a rroli'S). 
/3 and C, Epidermis from PG E2-treated ani
nub. There is a marked in crease in th e quan
tity of melan in both in the epidermis and der
mis. There is no eviden ce of neutrophili c or 
mononu lea r infiltrate in the dermis o r dam
age to the dermis or epidermis. Magnifica tion 
the sam e in A-C, bnr = 10 p.m . 

The 13% in crement in uptake of [-'1-lldT hd induced by PG£2 
was small. H owever, it was a co nsistent in crease found in 2 sep
arate experi m en ts after both 5 days and 10 days of trea tment. 
A lthou gh the in crement was not signifi cant by statistica l analysis . 
the 13% in creased uptake of IJH]dThd represents an in crement 
in DNA sy nthes is m easurable durin g the sho rt 2-h pulse labeling. 
It would seem unlik ely th~t pi g ment cell s wh ich seen norm all y 
to divide sluggishly would ex hibit a mu ch greater uptake of 
IJH]dThd w ithin a 2-h period. Althou g h the m elan ocyte popu
lation is no t altered on day 7, the cell s probably enter into mitos i 
shortly after appli c:nions o f the PG£2 were initiated. If the turn
O\'C r rate is slow, a large chan ge in the population density would 
not become evident until the second week . P GE2 in creased the 
number of dopa-positive cells by as mu ch as 80%. It is unlikely 
that half the m elanocytes in the skin arc dopa-nega ti ve. The m ost 
likely explan ation for the in crease in the number of dopa~positi vc 
melanocytes is the pro hfcra tl o n of cell s. The 2-h pulse t1me \Nas 
chosen to minimi ze the poss ibility that the uptake of 131-ljdThd 
represented un sclv:duled DNA synthesis. _ 

The importan ce o f PG E2 is a biologica ll y relevant reg ula tor ot 
proliferation is emphasized by the lack of res po nse of mclanocytes 
to o ther PGs . T hi s point is emphasm :- d by the lack of respo nse 
to a -M Sl-1 and /3-MSH even w hen ad mini stered in mass ive d oses 
(40 m g/kg body we ig ht). O ur observ ation tlut MSH had no effect 
o n melanocyte pro li feration in vivo is consistent with the obser
vation of other investi gators ['181. MSH docs st imu late prolifer
ation o f C lo udman mel anoma cells in culture 111. Poss ibly the 
different responses represent a differen ce be tween benig n and 
m ;:!lig nant cells . On the o ther hand, M SI-1 may not be the m ost 
important regulato r of m elanocy te fun ction in v iv o 1·1 91. 

PGE, is a comm o n constitu en t found in the inflammatory ex
udate ;f skin exposed to UV B radiation or infl amed by contact 
allergens. In these studies , hi stolog ic exa min ation of tissues in
dicate PGs did not induce an inflammato ry reactio n in the skm , 
i.e . , an infiltrate of neutrophils or mononuclear cell s . Tanning 
and postinflammatory hy perpigm cntati o n in part ma y be caused 
by m elanocyte proliferation and accelerated melanogenesis (Fig 
4) m od ulated b y PGE2. PGE2 has other biologic activities 11 4,201. 
It seems to increase pro life rati on of epiderm al pigment cell It 
in creases formation oftonofi laments and keratohyalin in kcratino
cy tes. In identi cal quantities (10 11-g/ear) , it blocks the process
ing/ presentin g function of Lan gerhans cells in skin sensitized to 
dinitrofluorobcnzenc. * These different effects on the epidermal 
cell s sugges t that PGE2 is an important intercellular sign al w hi ch 
ca n acti vate o ne ce ll type while suppress in g the other respon se t 

a va ri ety of injurious or nox ious agents . 
Fina ll y, that PG£2 and possibl y PGD2 ca n affect pig ment ceLl 

growth and /or function suggcs ts that these o r simibr agents might 

*Nordlund , Co llin s, rtheins. submitted fo r publi ca tion . 
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be used to treat patients w ith a variety of hypopigmcntary dis
ord e rs if the compounds arc admi nistered in appropri:~tc form s 
and proper solvents. 
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