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" THe physiology of melanin production and features of albihism -

Care fe#iewed»-eThe“Pufpoeeief thisfetﬁdy weseto“eétabiieh the

""'ellnlcal features, prevalence. nature and elgnlflcance of the

_ﬁplgmented 1esmone 1n elxty one South Afrlcan Negrold tyroelnase :

ep051t1ve alblnos» The ultlastructure of thelr Eklﬂ and halr

”fe fbulbe was examlned and lte eorveiatlen to thelr cllnlual

.“featuree determlned.

;thlthaugh many ef the cllnlcal features of Seuth Afrlcan
tyros1nase POSlthe and rufous alblnoe have preV1ouely been

.-'._"descrlbed the ultraetruct’ure of ek:].n and halr :Erom thls grﬂup

' hae not been documented.. Plgmentea leslone have Prevzously been.5 -

.'neted 1n tyroelnase poeltlve alhlnoe but the nature. prevalence

and:elgnlflcence.aﬁ these 1e51ons hae ngt been_clearlyFQeflned,_?

:_*The alblnos came.from Johannesburg and 1ts surrounﬁlng areas;-'
:_Slxty two normal South African Negrolds were used as controls;.
_They were examlned for skln, haLr and eye colour and the'

presence and dletrlbutlon cf naev1, lentlglnes, palmeplantar

plgmentatlon-and frecklee.f BlGPSIES of naev1 an&-freckles Werex

examined histblogieally. The presence of eclar elastOSLSr'salar_

”keratoses and skin cancers wae ncted. s
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_-The cnagen bnlbs cf 28 tyr031nase 9031t1vc alblnos an& 5. rufcu4' i_x
-.falblnos were examlned ln a Hlblchl H-GOD elpctrcn microsccpe.:
'E.Skln hLOPSLEs of 2 tyr051nase 9031t1ve and 2 rufaus albanS alsoz::ET
'{jwere examlned ulLrastructurally._ The flndlngs 5p the rufcus

'c'alblncs were ccmpurcd to thuse 1n 5 rea haired Caucasolds.? B

”'Cllnlcally Scuth Afrlcan Negrold tyroslnase pOBlthE alblnos

['!.were fcund\tc he qlmllar tc Negrcld alblncs elsewhere in the

chrlda Scuth Afrlcan rufcus alblncs were found to most resemhle“f'l

' f rufcus ngerlans rather than Papua New Gulneans.,'”'

- fPlgmented naevl were fcund 1n 80% of tyxoalnaae pcaltlve and ?O%ﬁc'*
ftcf ncrmal wEgrclds and fhe mean numher per perscn wasg 12 and 17 L
'“;crespect1vely.; The trunk was the maln smte 1nvclVed 1n bcth .

';grcups._ Dendrltlc freckles were found on sun expcsed parts 1n

43% cf the alblncs. These were. dlstlngulshed by the1r

1rregu1ar, branched shape, llght to dark brcwu cclour and large -

-_slze (0 5 tc 3 cm].- Solar keratoses occurred more frequently ln:-
zalblnca withount freckles (73% versus 50%) ccnilrmlng Lhe __cﬁg
 '$un—Pr0teCt1Ve role of the 1ncreased alblllty tc fcrm plgment 1n fc,.

'thls grcup. There was no correlatlon betwecn the number cf

naev1 and the number of keratoses. Rac1a11y determlned

_palmcplantar plqmented macules were found in 75% of controls and :

'1n ncne cf the alblnos.c



*.ion ultrastructural examlnatlon of the: Skln of the tytoSLnase _;5.

"pogltxve alblnos eumelanasomes were found in stag&s I to II,

' SLngly 1n the melanocytes and 31ngly or -in- groups in the'_”"

" .kerat1nocytea. In the halr bulbs, these melanosomﬁs were found v

“.j31ngly or graupe& 1n stages I tm late stage III." 1% the sk1n of
_ rufaus alblnos. eumelanosomea were found s;ngly Ln the
'gmelanacytea 1n atages I to IV and 51ngly or 1n groups 1n the

'fkeratlnocytea in stages III and IV._ In the ha:r bulbq only

' f'eumelancsomes 1n stage I to earlw atage III were seen slngly an&

”-1n graups._ In comparlng our flndlngs 1n tyr051nase 9051t1ve 'cﬁ

';alblnos to prevzoua reports, the mhlanoaomes 1n tha halr bulbs

'7_  were 1dentlcal, but those 1n the skln were sllgﬁtly less'

S melanlsed. Dur rufoua alblnos seem to be a dlatlnct genetlc'

entlty 51nce they falled to demonatrate the phaeomelanosames

 -Prev1ous1y descrlbed in- rufous alblnog, _*?"
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CINTRODUGTION . . - o

© Iyrosinase positive albinos are relatively common in South |
 ;Afri&$;T{Rrbmbé?g5&'jénkihs 1193251' ﬁeﬁ&uSé-th@.ndrmalf' |
= mechan1sm of melanlsat10n has falled to take place, they are
: Llln1ca11y pale. However, deaplte a generdllsed decrease 1n

plcmentatlon, they are able to praduce plgment at certaln sltes

”"f  v1z. in naev1, freckles and 1ent;glnes- RUfous albi“QE are far

leas common.- They also are paler than normal Negrolds, and

 ' i;character1at1ca1ly demonstrate a reddlsh tlnge in Skln and halr;'”_i

“1Althaugh the cllnlcal features cf both types of alblnos have
”~§rev10usly been descrlbed the prevalence and nature of thE'”

'}plgmented 1e31ons in tyr051nase 9031t1ve alblnos are poorly o

'”l f documented._ The ultrastructural flndlngs 1n tyrosxnase posit;ve'”

L

i alblnas and rufous alhlnos 1n the other countvles have been L

:f'publlshed but not those Ane South Afrlca.u,"ajV_';ff-f

Sectlon I dlscuases the normal mechanlsm of plgmentatlon, in'

"partlcula“ the ultrastructural features of melanogenea;s.' The

o dlﬁferent types of alblnos are de5cr1bed and. the mechanlsm for

_ the d;sturbance 1n normal plngRtatlon 1n each type 15

documented. Alblnos are partlcularly 1mportant in South Afrlca

' because of thelr hlgh prevalence. The problems they develop as:"'

‘a result of their pale skln are descrlbed i e. premallgnant and

.1



' ma11gnant le31ons.: The plgmentpd le31ona prev1ously repqrted_iﬁ  -

: .tyroalnase POBlthE albxnoa are also documented.-.

- secti$h3iI“ae$1§'wiﬁhfthe.piééénﬁ-sﬁﬁdy §heré‘a'gféuéfof o
tyroslnase p031t1ve and rufous alblnos WEIP examlned.--?he 
 Prevalence and nature af plgmented lealonq 1n the tyros;nase -
 pms1t1ve groups was éstahllshed._ An attempt to correlate the.
 fpresence of the plgmented 1e51ons w1th Lhe degree of sun damage'k;
; was made.: Ultrastructural examlnatlanm of the skln and halr
fbulb in: terSInase poslt1VE and rufous alblnos were performed to
:establzsh the degree and type of melanlsatlon and to correlate i

:"*lﬁhls WIth the cllnlcal features._.”'"



ORMAL PIGMENTATION VERSUS THE HYPOPIGMENTATION

. IN ALBINISM -

-



i CHAPTER I i

* DHYSIOLOGY OF PIGMENT FORMATION

:_ﬂThe ncrmal skln cclour 15 dlfferent ln Negr01de and Cauca301ds

'3; because of varlous factors whlch 1nc1ude the amount of

n oxyhaemcglcbln (red),_deoxygenated haemoglcbln tblue!, carccene

' :(yellcwi and melanin tbrown) | Thls chapter Wlll concentrate cn :_j

 the:rcle-p1aged-by melanic."

"7 The melanocyte is the cell responslble fcr melanln prcductzon o

whlch occurs 1n an organelle called the melancsome. Melanmn.-ﬂf;

T formed on the melanosomes 15 transferred tc fhe keratlnccytes :

'j'whlch make up the epldermls.’ The amcunt c£ melanln formed in anc__c"
:1nd1v1dual 15 genetlcally determlned and ls referred tc as the
_perscn 8 constltutlve colcur EBelognla & Pawelek (1988}, Mcsher_ y'
'et al (1987)]._ Three tc fcur gene paxrs are respcn31h1e for thefcf” 
:prcductlon and dllutlcn of plgment [Mosher DB, Fltzpatrlck TB etf'
.al (1987)1 | )

_Melanocytes are derlved from the neural creet and mlgrate tc.'
perlpheral 51tes, Vlz the dermla. mucous memhranes, ._. o

. 1eptcmen1nges, retlne, uveal tract, cochlea, vestlbular bodles.ee.f
and the labyrlnth cf-the ear. Melanccytes 1n the skln are L

evenly dlstrlbuted over the body and thelr numbers are’ the ‘Same
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11n dlffereﬁt raclal groups [Bolognla & Pawelek tlQBBJ}.' éﬁéy7
'f7may be dendrztlc or non-dendrltlc. Cells cdntalning melanasnmes
i;ave flrst seen at 8 to 10 weeks of gestatlon and by blrth the o
"'zmelanln‘aystem is mature and functlonlng [Rosaahl & Szabo

"( .
?-_t1976}]. However, the potentlal amount of melanln in the Bkln

is not fully developed untll a person is 10 yeara la IWalsh

; (1971)].:

. MELANOGENESIS = = -

'[ﬂMelanln is formed as, a result of a serles ef blochemlcal

S reactlons u31ng dopa or tyrmslne as SUbstrates tSee Table l p.

o .5)._ The pathway 13 dependenﬁ on. the enzyme tyr051nase [Klng et   2 
al (1985}: Korner & PaWelek (1980), Kugelman & van Scott
; (1960}]. Two types of melanln can be formed, eumélanln, whlch -
_*glves rise to brown and black plgmentatlnn and phaeomelanxn L -
 wh1ch gives rise to yellow and red plgmentatlon.. Melanogene51s'
:1nvolves melanQSQme formatlon,'melanlsatlon, BEQretlon and
_:degradatlon of the melanoscme and 13 ataged accor&lng to

Funotlonal and atructural phases 1n a melanosome s 11fe span

[Frledman & Thody t1986} Mosher et al (1937)1. -



Table ¥

. THE

- Tyrosinase

MELANIN PATHWAY

sl

7 fyrosinase

- - Tyrosine

| '5-5 cysteinyldopa

Voo

v

'BenzathiaZiﬁea-'

._3intermediates-

" Phaeomelarning.

Adaﬁted_from Witkop et al

.1 +:d§steine. ' 

_372~S_cya_einyidg§a .

eucodopachrome © -4

 .DQ§adhr me -

' 8,6-pihydroxylindole .~ 5,6 dihydroxy -

" 2-carboxylic acid -

‘Tyrosinase - Tyrosinage

Quinones.

1

- Eumelaning

(1983) ..



':fl._ Melanosome Formatlan
. A melanosome 19 fcrmed when tyr051nase, a glycaprateLn.; 
_ formed.___.“

IZ{Melanln fnrmatlonP;
"become more melanlaed they move from the perlnucle rlarea 1n the ;

"ial (1976)].

' contalnlng melanosomes is phagocytosed 1nto the keratlnocytes.  '-”

j] manufactured on the ﬁibosomes of the endoplasmlc retlculum, 1s

:.__—_-::f_'"" Y

'-“stage I malanosome 15 a round mlcrove ‘cle contalnlng no melanln :

'Vf:;and is 1dentlca1 whefher eumelanln or phaamelanln ultlmately is

[T

”f'2;-VMEIahiQation

Esulta frnm an Lnteractlcn between the enzyme

tyr051nase and the substrate, dopa or tyr051ne. As melanosomes

'fmeldnocyte to the dendrltea IJlmbaw & Kuhlta (19703, JLmbmw et

.-'3y' Secretlon of Melanln 1nto Keratlnocytes o
' Only deﬁdrltlc melanocytea ara capable of secxetlng thelr

' fmalanqéomes 1ntc other cells. A portlon of the dendrlte_“

. ore melanocyte supplles 36 keratlnocytes with melanln whlcn

”ccnst;tuteg_an h epldermal melanln unlt':[Jlmbow et-al (1976}{T

Klaus (1969), Mosher et al t1987)1.

4. Transport and Degradatxon of Melancaomes

The melanosomea found in the keratlnocytes are usually well

- tﬁ membrane bound v351clea, the Golgl bodles. jA= B




' -;_ﬂmelanlsed and may remaln 51ngle ot aggrﬂgata 1nto crganellas

"_whlch are known as malanoaame complaxea‘ Gradualiy thase'
-'jdegrade and fragment 1nto small dansa partlcles [Jlmbcw ot al

'(1975:, Mosher et al (1937;].

';Tha way 1n Whlch tha melanosomaa ara aggregated depands nn tha

'r'rac1al group of the 1nd1v1dual. In Negr01ds and Austra;ran

:_f'aborlglnea, tha melanosomaa are large and non-aggragated

r,_-[Frladman & Thody (1986} guevado et al (1986), Rosdahl & Szabo

'3_(1976}1.' In Caucasclds, MORngOldB and Amerlcan Indlans,

:nelanosomes ara aggregated 1ntc groups bound by 1yaosomal _
' ”3membranea {Frledman & Thody (1986)7 Horl et al (1988), Rosdahl &
sSzabo {1975)1.3;r ' ; ' :

. In Negrolda, maIanoaomes are 1arge compared to Cauca301ds {0 5 L

0. 8.um camparad to G 3 - 0 SJmmi, more melanlaed and-

-'usually szngle.__ hey are dlstrlbuted from the baaal calls to

'the stratum corneum In contrast, 1n CaucaSOlds tha melanosomea e
are smallar, 1eaa well melanlaad, 1nvar1ab1y form cOmplexes and
" remain :.n the basal layers of - the eplderm:l.s [Mosher et al> |
(1937}}a -These varlatlona among-raclal groups are acaounted?fbr?- .
by a dlfferance 1n tha number of functlonal melanocytes whlck
melanlsa, package and distrlbute melanOSOmas d1ffarently

[Quevedo &t a1;r1986} Quavedo & Flelschmann (1980)1. |



'_5The amount of melenln can. be measured by . refloctanee etudlee f'ih

"where the 11ght reflected ig 1nversely proportlonal to- the L

amount of melanln in the ekln [Welner (1951)]

_ CONTROL OF PIGMENT FORMATION

'7_ The greatest 1nf1uence on plgment formatlon 1s genetio 1e.:a:'

-:peraon e constltutlve colour. ThlS is the colour seen on. sun—ﬁ__

-osh1elded areas. The amount of melanln formed may alter e

,ur

}accordlng to other sttmull eg. ultrav1olet llght hef

'fohemloals. The facultatlve or 1ndue1ble colour ref |
' -'pereon 8 genetlo eapac1ty for darkeulng 1n response to."ﬂﬁ77

'ultraV1oletallght.w The plgmentatlon that develops subsequently
t..lS the faoultatlve or’ 1nduo1b1e colour £Bologn1a & Pawelek

(1988), Mesher et al (1987}]. S

'l'After ov llght stlmulatlon, a Caueasold Bkln beoemes more ’_
plgmented and h1stologlcally adopts the features of darker._

races, but these ehangee will revert Wlthout contlnued oy’ llght

stimulation [Quevedo et al (1986), Rosdahl & SZabo-(1976)1.'_The;“'

reeponee of the skin has to oy llght can be 1mmed1ate or

-delayed‘
1, Effects of Ultraviolet Dighﬁ

i. Immedlate Tannlng ResponSe

The 1mmedlate darkenlng effect of UV llght exposure (1.e. Wlthln-"

minutes) is due to the photo—oxldatlon and actlvatron of enzymes

- which lncreaﬁe the melanlsation of melanosomeelﬂ These f.":'”.

'nos and Lo

.melanosemes then mmgrate perlpherally an& are transfez ed tn the



Hi;S&E)]._ Thla 1mmedlate darmenlng appears w1th1n m1nutes Lﬁﬁ”

.fo_ [Schallreuter et al IlQBB}}. Th;s type of reactlon is-

‘o '{\"

“ jkerat1nooytes [Jlmbow & Fltzpetrlck {1975} Quevedo &t al

I

eff_endfaﬁes after'48 to 72'hour 5ELavker & Kaldbev (19821 Quevedo
4320~ 330 nm) and v151ble nght (4oon7uo nma., N

]fjll Belayed “annlng

e R

'Et;ali(1986)1; ThIB type of tannlna s 1ndubed by UVA radlatlon ';351

| ;Forty elght to 72 hours after sun exposure, prevmqusly lnactlve-fi\7

“melenocytes beoome functlonal and hypertrophlc. Actlvated

j:ty 051nase 1ncreases the mElanlsatlon of melanosomes whlch

et al (1985)]." At a cellular level uy. llght acts on the o

':thloredoxln thloredoxln rPductdhe system to actlvate terSLnase

B stlmulated malnly by'UVB (490~320.nm),

2,e'Effeotfo£7Hormohe$ f'

Many hormones stlmulate melanogenesls 1nc1ud1ng MSH, AtTH,

oestrogen and progesterone [Lerner (1980), Lerner’ & MoGulre

'(1964)], MSH ig devived from a precursor pEPtlde,

'} suhseqasntly ake: transferred from melanocytes to keratlnocytes ffﬂ'

' _where they enlarge and lie slngly 1n the keratlnocytes [Queve&o ;j:

pro—opiomelanocortln, the same. peptlde whlch glves riseito ACTH'..

(cortlcotropln),-beta-llpotropln and melanotropln [Krleger &

_ Martln (1981) Nakarlshl et al (1979}1. The flnal hormone

produced depends on the tlssue in whlch the precursor peptlde is



_  provessed.: Slnce all the above hormones contaln simllar peptlde

"-f:jsequences they all can nause hyperplgmentatlon [Lerner &

- McGu1re {1964)].

-

Vh;Other substances whlch can cause hyperplgmentatlon hy 1ncrea31ng

’melanogene31s include nltrogen mustard and prostaglandlns C2 and

"_Dz [Flaxman et al (1973), Snell & Blschltz (1950)1. _fﬂ

' -'_-"Trauma to the sk:m and 1nflammat10n can a.lso alter normal

u

- _fplgmentatlon by 1ncrea81ng melanln formatlon [Quevedb et al

'M-_fflgaaal.,

- EUMELANIN AND PHAEOMELANIN .

Tﬁa types of melanln may be synthe31zed o

1. Eumelanln whlch glves rlse to brown and black
plgmentatzon.3 K ” |
 2." Phaeomelanln whlch glves rlse to yellow and red

plgmentqtlon.;

Blochemlcally they share the 1n1t1al tyrcslnase—dependent

pathway but ultlmately.form dlfferent chemzcal substances. When e

_ eumelanln is dep031ted on a melanoaome it is called a

eumelanosome, and when phaeomelanln isg deposltpd,_a

L . PR ! [
R
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'~_ga llmltlng membrane.-“'

- phae0me1anosame. Bath typas nf melanQSOme evolve through 4
'”_stdgea of melanlsatlon Wlth dlfferent ultraeructural

'-.appearances,ﬂ B

o

is 1dent1cal conalsrlng of round hollow vacuoles formed from';# '

z.enlargement and fualan of Golgl vealcles whlch ‘are surrounded by.i'
".__ii.'fEumélénin- fjf
ﬁIn stage II the round malanosome elongates ta form an’ oval body

ﬂcontalnlng a. matrlx can31st1ng of prote1naceous materlal and

'flamellae (fllaments) wlth regular atrwatlnns.- As the structure T.

h

. '}jmatures, it hevnmes more elllpsoldai.j The anner strucﬁuresf“'
~iarrange thenselves nore regularly w1th fllaments al:gn ng -
'themselves parallel to each other and becomlng most prcmlnent at

the perlphery.: The fllaments jOln together at the poles of the'ﬂ:

organelley- Tlghtly colled hellCES composed of proteln moleculeslf
fmike dp-ﬁhe ﬁllaments. One of the prctelns fnund 1n the

_'f1lamenta is tyroslnase, Whlch when actlvated, causes the lnner

"_'structureﬁ to condense and fuse [Jlmbow & Kuklta (1970)]

e

-ijhe flrst stage 1n the melanisatlon of both Eypes of melanosome:f ;?"'



fin stage III melanln 15 depos;tsd. VInitially1fine"bsmiophilic'.ﬁ‘
.gralns appear 1n the central zonp. They enlarge Lo’ form_;f.7:

'_v;granulas whlch allgn on the fllamenfs and mlgrate perlpherallyf;'“'.

:'Lg'In stage IV sufflclent melanln has been lal& down to cause;f

o hamogeneous darkenlng of the melanosome whlch ultrastructurally3_ j 
“"m alectron dénse [J:Lmbow & Kukita (1970)1 (flg. 1 pe 13 L

.L_Only the ve51culoglobular bedles remain electronulucent.' These_;'f
:f”consist of mlcrovESlcles Whlch attach to tha outer layer of thei 

.cortex and protrude lnto the cortlcal snell.' The functlon of b
' these badies Ay, be tm ncorporate tyr051nase 1@Lodthe

f7 develop1ng melanoaome [Jlmbow et al (1979), Mosher et al -

”: (198711.  Ultraatructurally they glve melanosomea a math—patan

’  appearanae wh;ch ia partlcuxarly marked 1n dark brown halr ”'_?__””w
“_[Granholm et al (1990)]. Ves;culoglobular bodles are fcund in_;.

'7both eumelanosomes and phaeomelanoaomaa and are v1slb1e An all

*fstages oﬁ?melanlsatlon [Jimbow et al (1979)]



© Stages in the

i

Figure 1
devel opméht_ of a _'etimél Arosome’

i
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4.
2, Phaeomelanin

A stage I phaeomplanosome ig - Ldentlcal to a eumelannsome ie. a o
raund mlcrOVPSlCIE- -In stage II there are more numerous
mlcrove51cles contalnlng dn amorphous matrlx of protelnaoeoug

.:,fmatprlal and partlally formad lamallae.. In stagﬂ III the_f'r

L melanln 13 d39051ted w1th a granular conflguration.- The

._ruvarlable proportlon of hoth phaeomelanln and eumelanln [Jimbgwﬂ: ::

o phaeomelanosome ig- dlstlngulshed from a eumelanosome by the
ulrregular deposltion of plgment,_the absence of an underlylng s
”rfatructura and the scailoped edge. In stage IV there is ddrker, _i ::

rmore unlfcrm plgmentatian fcrmlng an electron denle structure
zzuw1th an 1rregular Lontour (flg. 2 p. 15). |
“:Phaeomelanln 1§ farmed faster thanléumeluuln [Granholm et al

:(19901, Mogher Et al (193711 ) In red*halred People there isa

a_et al {1983), Jlmhow et al (1979)]._ Orher plgments found in
_.red—halred_lndlviduala are:trluhochromes.ﬁ and C [JlthWret'al.
- {1376)];_ ) . o T
- In add1t10n to eumelanosomes and phaeomelanosomes, so—called
_mosala melanoaomea may be found 1n the keratlnocytes. They lack
a lamallar structure and regular strlatlons, melanlse'in“é”
.spotty fashlon. and 1n-stage v are-spherlcal w1thout. .
-;_electron lucent veslculoglobular bodles [Jlmbow et al (iéﬁSﬁi;u"ﬂ

.Thelr SLgnlficance is. not known.



“ schemat1c representatlon of melanlsaflon of vesicles

e

'Flgure 2
1& the

formatlon of eumelanosomes and phaeomelanosomes.

Eumslanosome =~~~ Phaeomelanosome
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-Blochemlcal metho&s can be used to dlStlthlEh between

'phaeomelanln and eum#lanln.. Whereas phaeomelanln 15 saluble 1n

"':-.-dllute alkali, eumelan:.n is not [Mosher at al (1987)1. The

5breakdown product of eumelanln 1s 6 hYﬂroxy, 5—methoxy-'--'““
;1ndole-varboxyllc acld Whlch can be demonstrated 1n ‘the urlne

‘ and 1s found in greater concentratlons 1n Negr01ds and other

'ﬁ"darknsklnned papulatlens.. The breakdown product of phaPOmelanln'f'

jls-S-sulphur cystexnyldop&. It can be found 1n the urlne even

- when the hair colour is not red. The_amount does ot 1ncrease “.'

"5w1th-an:1nd1v1dua s plgmentatlcn.--The émdunﬁ*bf‘549ulphur g"'

: cystelnyldcpa 1n the urlne is lower 1n albmosr but th1s cannot

'f:_be used to. dlfferentlate between the different alblno types

”_.IHansson (1988)]. _' Thls compound also can- be formed in the' S

_absence Qf tyr051nase by an 0X1dat10n technlque u51ng the enzyme S

'Jhydrox;lase [Nlmmo et al {1985)]._-

-'The productlon of phaeomelanln is nct conflned to phanmelaﬂln-.

: produclng melanocytes. When condltlona for the farmat1cn of
) eumelanln are unfavourable,_cystelna or glutathlone can form
.dopaqulnone and subaequently phaecmelanln. Cystelnyldopa 13 a

detox;f;qat;on_product-pf dopaqulnone (Jlmbow_et'al_(lQBSIJ;



o

\j_When melanln is 1solated from human tlssue, bath pumelanln and

:7'phaeomelan1n are usually fcund on blochemlcal tpstxng,

glsuggestlng that a mlxed type of me]anln may be the usual product-j

| :-of the melanln pathway tJlmbow et al t198311 ThlS may be the_,

- same as the mosalc melanosome SEenjultrastructurally.-

. il
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. CHAPTER 2

~ TYPES OF ALBINISM

"Albihigﬁ'%dmpriseé'a'hetarOgeneaugtgroup of°ihﬁefitea'¢dhdiﬁiéﬁge:

"3:Hewhere there 13 decreased for atlon of melanxn [Moener et al

'_;;{1987} Wmtkop et al (1933)].. The plgment dllutlﬁﬁ affects the .

;skln, halr and eyes. In the Skln thls results in ‘sun damage,_';;

’Zﬂ}fln the eyes, the decreased melanln ln the 1r15 and retlna and

'ge_abnormal optlc tracts cause nystagmus, phctophobla and reduced;e::

:"etv13ua1 acu1ty [Bolcgnia & Pawelek (1988);_ 1tk0P (1939}]

eeIn the sa—called 'alblnola‘ condltlons, decreasad plgmentatlonlff

.::15 found but there 1s” no nystagmus,_photophobla or decreased

"': Waardenburg-llke condlthns ' ”

”;evlsual aculty and the optlv tracte are normal [Wltkop et al_*'“

i198311. Examples of thls 1nclude Menkes syndr@me and .

_.J" .

’Twe groups of alblnlsm exlst Whlbh vary in thelr genetlc,_'f.
'Cllnlcal hlstologlcal and blochemlcal features. They are: e
1. Oculocutaneoua alblnlsm _:7 _ .

2. Ocular alblnlsme



19,

| OCFrOCUTANEOUS ALBINSIM °

-=In this form of alhlnlsm,_there 13 hypoplgmentatlon of tha skln{”T} 

”-fhalr and eyes wlth defects oF the thlc tracts. Ten types of |
'-thls form of alblnlsm have bee descrlbed [Wltkop {1989)]. They;'
' jare all 1nher1ted 1n an autosomal recessmVe manner except for |

'ﬂ autcsoma1 domanant type VII alblnlsm.: "
'"-Thesﬁyges.of ﬁcﬁloéutanedu#“&lbiqism_a:e s

1. Tyroslnase negatlve alblnlsm Type I A.

:_ 5.”Ye1low mutant alblnlsm TvPe B |

;'13;T91at1num alblnlsm Type IC -
 4Q:Tyros1nase p051t1ve alblnlsm Type II f:” .'
 5;“M1n1ma1 plgment alblnlsm Type III

: 'SQ¥Brown alblnlsm Type IV | o

"I_?,'Hufoug alblnlsm Type Voo o
'_ngﬂermanskympudlak Syndrome Type VI A
.:9,.Chedlak ngashl Syndrome Type VI B
10. Autosomal domlnant alblnlsm Type VII [Klng & Summers

(1988)3.

‘the types are derived from %heir allelic-g:oﬁping. ffdr}example,

tyrosinase negative, yellow mutant.aﬁd'platinﬁm:alBiﬁiSm'resﬁltﬁ _£;

- from allelic mutations at the_tytbéinase'iqdua.  Platinum ‘and
minimal pigment albinism may be the same condition IKing et al

(1986) 1.



f"fIn order tc dlstlngulsh between tyr051nase posltlvc and

-¥+yrcsinase negatlve cculccutanecus alblnlsm, thc tyrcsmnacc tcst

':}315 done [Kugelman & van Scott (1960)I(flgs. 3 & 4 p. ”1 & 22}.'

"~jAnagen halr bulbs are plucked and 1ncubated An. tyroslnc and
—dopaj If functlonal tyrcsinase 13 present, plgmcnt is |
Tfproduced. Tyrcslnaae p051t1ve alhlnos are an example cf thlS

i e..the tyrcSLnace functicns ncrmally in v1trc,lbut not in

"rzvlvc. It 13 not certaln why tyrosmnase dces nct funcﬁhcn Ln

. _.<<
- v1vo when thc cnzyme 1s klnetlcally normal and acflve in vltrcc

'V{Boxssy et al (19873, Klng et al (1978), Klng et al c1979>,_

'”,cKugelman & van Scott (1960)3. Theorles put fcrward to account

o et al t1987)1._]*]f{; s-;c ccfﬁf?#:;“

el

'.-fcr 1ts malfunctlnn 1nc1ude defectlve transpcrt of- the enzymc,J

\'l

'can 1nh1b1tcr or a dccht in the. actlvatlon cf the enzymc tMosber S

.
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. f_Figure 3 e B

',ﬂ;s“Freshly epllated halr bnlbs from a tyr031nase negatlve
.'ialblno. - | s | | .
E;"fThe same halr bu}b after lncubatlon 1n L—tyrcslne.  
. 'q;;}Freshly epllated Halr bulbs from a tyr051nase poszﬁlve |

RS

ﬁfalblno.

'3 &4l:P1gmentat1on in thls halr bulb after 1ncubatlon 1n

I-fyrosine [Witkop et 4l ( 5933:_1_.\-;;.__

b i
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- Microscopic view of an anagen hair bulb from a tyrosinase

posikive albino before and after incubation in L-tyrosine.

e




Q.In tﬁis'féfﬁ-dfmélbiniéﬁ} the major clinlcal manlfestﬁtlnns
1volve the eye, although abnormalltles 1n plgment farnatlon of - _
;"ithp skin may also be found [Wltkop et al (1983}]. There are fouryf;
.'j.types : S : - L

.lf' X- 11nked of Nettleshlp-Falls {XOAN}

' 2,_ X*l1nked wlth deafness (XOAD)

h;&.f.Autoaomal recessive ocular_@}blnlsm £AROAJ o
}-;ﬁ.; Autoaomal ﬂumlnant forﬁ Wlt% lént:glnes and deafnessi;

. :_-..‘_'mnom (King & Summers: {waa;]

'.The frequency of the autosomal rece551ve t1a1t ls the game . as

'it'that of the Xﬂllnked tralt‘ The X—llnked form of Nettleshlp-:: 

' Falls tXOAN) and the X llnked form of Pnular alblnlsm wlth

'; deafneaa (XOAD) both demunstrate melanln macrOQIObules in the

' melan0cytes of the skln. Melanln macroglobules are also found =
in the- 1eutlglnes of ADOA. In hetprozygotes Wlth XDAN or XOAD, E
-there ig a mosalc pattern of plgment dlstrlbutlon in the eye :

[Wltkop et al (19831].

ca




__ ';CI;I‘NJ; CAL FEATURES

1. Deular Changes

Tia IrlS translucency '__: '_e,f"

 _f“The decrease or complete abeence of plgment reeults 1n

' Wfdlaphanous Sllts and traneluoence on tranelllumlnatlnn of the"'

. iris [Wltknp (1971}1.
ii. Phcuophable

I“'”The hypoplgmented fundue eauees the photophobma.':;f,ﬂﬁf.  

' gil .Deereaee& v1eual acamty

'“;The hypoplaetlc fovea decreasee v1eual aculty.:, .-

'f iv, Nystagmua

"GFeveal hypoplaaia and abnormal development of the abducens"
':_nucleus reeult 1n poor v1sua1 resolutlon and therefore
_.7compensatory nyetagmus {O Donnel et al {1976 Wltkcp et al
- Manonuclear VlSlon - T | |
”-For normal blnocular VlSlOn to occur, there ehould be flbree ;

. going from the tempcral rﬂtlna ta the 1p§11ateral elde of‘the;”

 brain. Thue, 1mpulsee from the rlght temporal ‘and left nasai,

sldee of the retlnd should progect to the same part of the hraln | -

'.[Lund (1965). Creel & Glolll 11972), Wltkep et al (1932)5

~an albino decreased ox nq.homblateral;flbres areefcund. T{Q-f”



_fAbnormal audltory pathways can also’ be fcuﬂd Whldh may result in

o

iNormally plgment in the Optlc stalk 1; reSpOnSlblE for dlreqtlng
:'; the Optlc pathway and thpraforp 1n alblnos these pathways ar .;]-43;
f:abnarmal. In order to compensate for the defect in the opth '
:.chlasm. other abnormalltlee develoP in the organlzatlon of thp'
' _flatera1 genlculate body and the genlculocortlcal tracts [Wltkop
7et al (1983)]. RN R R '
- Vl. Strablsmus,:enotrapla and exotropla
" :M1sd1rected otulamotor reflexes and blunted maaular reflexes
' cause theae abnormalltlps IDrager 11986)]._- | o
i v11‘vlaua1 eVOked potentlals (VEP s) - "' | |
 'In normal peoplp they are symmetrlcal, whereas Adn dlblnos they -

::are asymmetrlcal {Wltkop Pt al (198351. LT

ﬁDecreaﬁe& melanln 1n thﬂ ear results in lndreased nalse trauma. 

. ﬂ

'-;poor-hearlng‘_ Hearing is especlally poor in X—llnked ocular

'alblnlsm and’ autosomal rec3331ve ocular alblnlsm becauqe; in o

addltlon to decreased melanln, they demonstrate a defect 1n the__

. bralnatem [Wltkop et al (198331.

3. skin -

the skin is_lighter'thaﬁfin{hnaffécted sib1ihg§_andﬁafféctedﬁ 'fW.1V 




sl

'7'ﬁ1ndLVquals can, not tan normally gince melanln iy one of the
'ﬂflmajor absarbers of UV llght the hypoplgmented skln of alb4nos'
'., 19 susceptlhlﬁ to sun damage, viz. solar elaat051s, keratos#a ';.

land skln carCLnamas (See chapt 4 9. 47).

”fIntellectual functlon 1n the albzno ig normal [Manganyl et al

ffi“rlgvsnl._-ff'

 Details of each type of albinism are ddscribsd in Table 2, p.27.
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.: 1 Tyrd,siiﬁéﬁe"Negé.ti{?e- Alblniam

QCllnlcally tyr051nase negatLVe alb;nos have no - v151ble plgment._ -

;Thelr phﬁnotype dops not vary 1n dlfferant ﬂaclal groups. Thelr
.  sk1n is plnk to red and thelr halr wh1te.7 Slnce there 15 a
dlrect ccrralatlan between the llghtneas of the skln and the

 degree of sun damage. they are very susceptlble to car01nomas of..
'_.the skln,f They da not have p1gment d 1e51mns but may develop “ .;
reddlsh macules where unpxgmented naevus cells accumulate'fT: |

5[W1tkop et al (1983)1. Thelr eyes are gray to blue Wlth no _ﬁﬁ

.plgment on trans;llumlnatlon cﬁ the 1r15, and show a red

3-_reflex; There is. no fundal plgmentatlon and hypapla51a of the-”'

B fovea hs preaent.- as a result there is marked nystagmus, o
f“phqtmphobla and very poor vxsual acuxty. Most caaes are legally.'

) 'bla,nd {Wuko;_ et al 11983)}.: IR

';Although a tyroalnase negatlve alblno may resemble a tyros;ndse_i )

pos:tlve alblno at blrth,.W1th time more. plgment w11l develap 1n

the tyroslnase 9031t1ve whereas a. tyroslnase negatlve alblna sk

colour rﬁmalns unchanged._ A tyr031naae 9031t1ve alblno 8 v1qual o

'faculty may 1mprove, WhFrEuS in the tyroslnaae negatlve alblno lt

can worsen with tlme {Wltkop et al (1983)].

The tyrcalnase ‘test (P 20} servea to dlfferentlate between
these twa types of albanS. TerSlnaSe act1V1ty 15 Iow ire
:homozygoms tyr331nase negative albinos and below normal 1n T

_heterozygotes [King & 0lds (1984), Klng & Wltkop (19791].



_The'defect in tyrosinasefnegative_albinism;is'a-mutqtiun at the
.:.:tYfQSlndSe louus.~'Mﬁtafions at thé samé-lonus'aréﬂfouh&~ih
:'_  YP]l0W mufant an& platlnum oculocutanpcus alblnlsm [Wthup

'i(1989)]
" 2. Yellow Mutant Albinism (YM, Xanthous)

_._At blrth thlS group hav# whlte skln and hamr and‘resemblpf*V
: tyros1nas& negatLVe alblnos,_ However, by 51x mo;thé, the skln'
” ¢j5Lf1s darker and +he halr 1s & Yellow red.calaur- The qkln Can tan::
;:5lightly and may show plgmented 1e51ons. It s darker 1n' ”' “
_; Negro1ds.] Thelr eyes are blue in. 1nfanch but darken w1th age-.ji'

=:01der yellow mutant alblnos can resemble tyraslnase pQSlt]VF '

.: alblnos, hut there lS 1933 photaphobla and nystagmus.. The halr

'*_ﬂf colour of yellow mutants may resemble redheads or blonds letkop e

e dlffprentlate YM alblnlsm from tyrosxnasﬁ poa1t1VP alblnlsmr\ fff=

  th9 hdlr bulh teBt can be done.“ When the halr bulb is ‘incubated’
1n ayst‘tne and tyroalne or L~dopa, the bulb beaomes yellow Ln f
yellow mutants and black 1n tyru91nase posltlve alblnos.'iﬁ
_'Ultrastructurally partldlly melanlsed aumelanosomes and |

: phaeomelanosomes arp a@nn 1n yellow mutants [Hu et al (19&0)3.




Lo30.
3. platinum albinism

" This group deVElap#fsmailfamdunts of pigmént in their hairrand'

| PYes:in*TaEéfchiidhood; Their Skln remains pink to rpd and
o cannot tan, but may show plgmented le'%mma. Thesr halr 15 | .

'1n1t1d11y whlte, but beromes a metalllc colour Wlth tlmp. ThéirIlT

'PyPs are gray to blue and wlth tlme more plgment develops arnundo.

the puplllary llmbus and in- rartwhepl llke spokes radlatlng Ernm'

i
L

”.the ventre of the lrls.

_ This coﬁdition'may"bé the same genetic éﬁtity as"miﬁiﬁal’pigheﬁﬁ“o-:

| alblnlsm and ig &llPllC Wlth tyrosmnase negatlve alblnlsm [Klng_

3‘et al (1985}1.-7

4. iy#osiqase_ﬁoéitivé.Albinism.___v

: Thlo is the commonest form of alblnlsm and lB found wldely
fthroughout the world Cllnlcally tyr051nase Posltlve alb1nos_:o
are a heterogeneous group,_appearlng darkor in Negroids and
.older 1nd1V1duals than 1n Caucasolds and the young [Bolognla &
Pawelek (1988)] : Negrolds have cream-coloured skln Whth can
devalop plgmented naev1, lentlglnes and freckles. Th31r hair
1n1tlally 13 whlte, but . becomes straw~coloured or brownlsh w1th'
age (fig. 5, .. 32).” Th51r eyes can be blue, erWn, Qray or :_

'hazel and the plgment 15 most promlnent at the puplliary 11mbus .

in ao cartwhEeI oonflguratlon' (ng.-S,_p. 32).o Although the




3.

red reflex is promlnent in the llghter races, it may be absent
fln darker-races or-adults-[W1tkop et al (1983)} The nystagmus
and poor v1sual aculty are less severe in tyroslnase 9031t1ve

..than ‘in tyroslnase negatlve alblnos and lmprove W1th tlme.'

The pathWay for melanln productlon is blocked at. the dlstal smte
of tyr031nase act1v1ty [Barber et al (1984}, King &, olds (1984)I
poss:bly because of an 1ntr1nslc aefect 1n the tyroslnase—

melanln pathwav ¢sta1 to dopachrome IW1tkop {1989}].

_ Flgure 5 _
_Tyr031na3e positlve alhlno w;th plnklsh—cream skln,f;'
_strawﬁgplouqed”ha;r:;nd hrown gzes.. Dendrltlc freckles are: a;dd

present. . .




:-"E'.Lgure 6 | o
”“Eye of a tyr031nase paaltlve alb;no shawlng the cartwheel effect .
the pigment 13 most promlnent at the puplllaryﬁllmbus and

‘ prp3ecfs frnm the centre llke the spokes of a wheel.-

-




33,

o
5. Minimal Bigmsnt Albinism =

lThese alblnoa have no plgment in skln, halr or Fyes at blrth-_....

'_The skxn is plnk or whltp w1thout p}gmented 1&310n9 and tHP halr'_ﬁ'

is whlte, becomlng YellOWlSh Wlth tlme.: The-eyes;are gray_o;"

 b1ue w1th clumplng of plgment at the llmbus. 'waéﬁér} sinéé"fhéf7' 

-plgment.ls mlnlmal nystagmus and phntophobla are marked dnd

lesual aculty VPrY poory

 .,The hdir bulb test shows'é minimal increéSPVin'Gdlgi;aSSéciaﬁéd” ;
.: melan1n after lncubatlon 1n tyr031naae and u*dOPa [Kugelman &
'van Scntt {19601]._ Thls group may be a genetlc comgound nr the"

'TSame genetlc entlty as platlnum alblnos [WlthP (1989)I.L'ﬂ'¢¥£

5;' Br0wﬁ_qui&cht@ﬁeoﬁs_ﬁlhiniéﬁ
lThls form of alblnlsm occurs ln ngerla, New Gulnea and 1n-
Amerlcan Negr01ds of South and Central Amerlca. No Cauca301ds
have’ heen descrlbed with the. ccndltlon Whlch may ba dlfflcult to

-11dentlfy in thls populatlon.

 ¢1inically there is only. moderate pigment diluticn'in the

skln, halr and eyes and the Optlc system ls‘g mgyp_rpllablg_
51te for maklng the dlagnoals._ The Bkln {fa ' '
tans, and may develop plgmeniaﬂ léﬁlons.lfm'-‘

them to- deVelop sun relatﬁd dunaaea mh,
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5, Minimal Pigment Albinism'

e

'5These alblnos have no plgment in skln, Halr ar. FYQS at blrth.

 The &kln is plnk or whlte wlthout plgmented Leslons and the halr}-- |

RS whlte, becomlng yellDWlSh wlfh tlme. The PYES Are gray or. fozsﬂ

-blue Wth clumplng of plgment at the llmbus.- Howevnr, Sane-fhe"ana

 91gment 1s mlnlmal, nvstagmus and ph*tophobla are marked and

”v13ual acuxty very poor.

Thﬁ halr bulb test shows 3 mlnlmai 1ncrease 1n Golg1—658001ated o
:Vmelanln after lncuhatlon in. tyr051nase and L~dcya [Kuqelmdn &
'7_van Scctt (1960)].ﬁ Thls group may be a genetlr campound or the Lf

© same genetlc entlty as platlnum alblnos [Wltkop 11989)1. PR
6;1_deﬁﬁ Qcﬁlobutanecﬁs_Aibiﬁiém:“

Thls form of alb;nxsm occurs in ngerla, New Gulnea dnd in
- Amerlcan Negrolds of SQuth and Central Amerlca. No Eaucasolds
have been descrlbed w1th the condltlon which may be ﬂlfflcult to: 

ldentlfy in thla POPHl&thDL

ciinicallf there:is.dniy-mddErate pigmeﬁtfdilutioﬁ in:theﬁ:
'skln, halr and eyes and the optic system is a more rellable
'Slte ior-maklng the-dlagn031s. The: Skln is 1lght brown,

:tans, and may develcp plgmented 1eslons.' It ig uncommon fﬁr:,:? 

them to davelop:sun~related damage. The;r_halrjlgylight_#*_- $



zqf34i    ; f;'_“f”j"ff;.:' if7§¥E [=L :
i: brown and thPlr eypa hazel to brown (flg. 7 P 35). A capfaheel_-ff
effpct may'be seen._ Although a red reflax can occur ln ffgt:= ';?“:'

.thlﬂrqng it dlsappears in adulthomd.: Nyvtagmus and phofophobla

1.:ffmay occur and vlsual aculty is varlable. The foveal reflex and

'f";Rufcus alhlnlsm is found 1n the nat1Vea of Vew Gﬂlhea ané

- jln Afrlcan and Amerlcan Negrclds [Loewﬂnthal (1944), Barn;eot

B mahogany brown and the halr mahogany to sandy red letkop

retlnal plngntdthn are decreased [Klng et al (lgﬂvil.u-.'.

Halr bulb tyr031nase act1v1ty 13 Wlthln Lhe normal rnﬁgE- , ﬁ 7" H
_ 61ochem1ca11y the block in melanln produqtlon 13 prabably more
T¢ _d:sta1 than the dopaqulnone tc phaeomelanln Eth, and there may

.“ .be @ defect in. melanosome maturatlon [Witkop (1989}]. |

.u
i
ol

AT

(1952), Walsh’ (1971), W:Ltkop et al (1983),' Kromberg et al

11990}]._ Accordlng to Wltkop, 1n most cases the skln is.

i Y _
et al (1983)]. Plgmented lentlglnes [Loewhnthal (1944)], naeV1

and frecklea [Barnlcot (1953}. Wltkop et al” (1983)1 may

develop.: The rufous alblnos in New Gulnea are describe& ds. :_ 
.hav1ng llght brown halr and red-tlnged akln [Walsh (1971!1.  In \
 N1ger1a, Barnlcot deacrlbed them with brownlsh red halr and:' ]
copper calcured Sklﬁ [Barnmcot {1953)] The halr_of the New - ]

Guineans is redder than 1n_Afr1cans in whom:itlis?ginger _:_-



Figure 7 .

‘& South African brown albino with

brown gkin.
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'";and may be. llghter ar darker than the skln [Barn1vat (1953}

':Walsh {1971},_Wltkcp et al (1983}, Kromberg et al <1990>1._: ij'

.”'In N1ger1a, in. SQuth Afrmcan rufous alblnos the skln is T;=-

_'reddlsh tan, the halr glnqer blonde and the eyes hazel and R

ﬁharacterlstxcally the halr is llghter than the skln
[Krombexg et al (1990)33 The -kln colour iz aimllar to rhat "

found 1n a heterozygote fnr the tyrosxnase 9051t1ve genp L

7. *(flg. 8 37).

"Young rufous albanSHare more red ﬁhan older 1nd1V1duals th*

no @

o devalép'more brown plgmentatlon.- The relatlve ameunt uf red;:-

"and browg plgmentatlnn éarles ln dlfferent BltPS of thﬁ
:;body. The palms, soles and’ axlllae are least red IWalsh o

'*ff1971>1,.

 :Nysta? a, photophobla and V1sual aculty are ﬁormal cf
sllghtly decrease&. When tested after 1atera1 gaze w1th B

'dark adaptlon, 80% af cases demonstrate-nyatagmus,, Therp xs';
no fOVeal hypoplasia and fundoscopy shows a red tlnged

3 ret;na. Sllght tran91llum1nat10n of the 1r1§ may ba found

. and .pﬁotophohla is rare [Witkop (1989}].

The hairfbﬁlb tyrdéinasé ﬁést ig positive with'nofmal-or
greater than normal tyroslnaSe 1eve1s [Krcmberg et al )
{1990)]. The defect possibly 13 at the phaeomelanln sw1tch
point [Witkep (1989)1. B o
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A S-aut.h":af_i_"ican_-rﬁf.ous'_-élbixl_g?' with reddish-tan skin and brown =

L EYeBx- .




8.  The Hermansky-Pudlak Syndrome

.ThlB group cllnlcally resembles tyrQ31nase po31t1ve or. oaular

albanB.n In addltlon, K mlld haemorrhaglc d1athesms and a

ceroid. storage dlscrder are found.; The haemorrhaglc dlathesls_~ aE

'results from a deflclency Ain the storage pool of platelets Whlch
- lawk non-metabollc adenlne-nucleotldes, calelum and serotonln

'_[Wxtkop et al (1983)]. They do not aggr&gate narmally 1n

| ;response to eplnephrlne or- collagen [Logan et al 4197131. Lipi&3;; 

_'and ceroxd accumulate ln the retlculoendothe11a1 aystem., Thé

.gfllpld resembles that. found in neuronal cerold llpofusc1noals. }_. N

”De9051ts are also found in the oral and 1ntest1nal mucosae, the
'pulmonary eplthellal cella, the kldneya, heart and leucovytes.

As- a result of these depoalts, affecte& 1nd1v1duals can develap

'glnglv1tls, granulomatous colltla resembllng ulceratlve rolltls,_‘-"

1nterst1t1a1 flbrosma,'restrlctLVE 1ung dlsease, kldney fallure -

”and cardlomyopathy [Wltkop et al (1983)].

Alféatﬁre qf}the_syndrome are the giqnt_melandsoﬁeé_fqund~inIthe
melanocytgs-and.ke:atinocytes. They-probably rESﬁlt“from a

defédt in the aynﬁhesiZing'microvesiclés.' The matrlx fibres run

at various angles and do not show the normal ordered, 1amellar  :'"'

pattern. Partlally melanlsed enmelanosomes are_ﬁpund_ln the
keratinqcytés-of the skin either singly, coupled or in groups. o

Hair bulbs demcnstrate ﬁodrly'pigmented phaeoﬁélénOSGmes.andn

eumelauosomes in atages II and IIT, as in :edheads [Wltkop et 31 _,.

-(1983)1'



o

9. Chedjak-Higashi Syndrome (CHS)

" In this condition thére7isiabn¢rma1i%ﬁsioﬁ of ofgeﬁeiles ]."';
3”resu1t1ng in- glant p:gment granules 1n melanocytes and L
R
: kefatlnoeytes, glant lyscsomal granules in’ leunocytee and other

"abncrmally large cytoplaemlc organelles LBlume & Wolff (1977)1

~ The baSLc defect 13 ln the prccesalng of lysosomal membranea

'_iEBlume & Wolff (1Q77), White &. ClaWSOH (1980}] . Melanosomes are.
'Jnormally melanlsed. However, 1nd1v1duals wmth CHS are .__' ”
’;hy9091gmented as a ﬁesult of’ abnormal packaglng and a reﬁuced

.number of melanosumes [Zellcksen et al (1967)1. Glanw

Tmelanosomea are degraded in- melanocytes by lysosamal hydxolases

-,_w1th1n the cell._ Normal 51zed melanosomes ‘are tranSQormed to :Q;.-'

; keratlnocytea where they form unusually large phagalysosomes..
.The glant granules 1n leucocytes are malfunct1anal, cau51ng a
:SHSGEPtlblllty to Lnfectlane whlch often are 21 before the
.age\of-20;yearsf- The deﬁect lles in the membrane of ‘the
'.gfaﬁules'wﬁich Eannot dlscharge'their-aontents'normally. 'As-e:“
result peroxldase which is bacterlcldal, is not released Eclark
& Kimball . (1971), Clark et al (197211- Ahnormal mlcrotubule'”
_assembly or abnormal cyclla nucleotldea may caunse malfunctlon of
the membrane. Ascorblc acid 1mproves leucocyt& functlon by |
lncreaalng the number of centrloles a83001ated ‘with the'

nlcrotubules [Wltkop et al (1989)].



 ”A slmllar defeat in mlcrbtubules 19 found 1n platelets and

"__’__'flhroblasts [Wltkop et al tlQHQJ]. ‘I‘hn.s results in a bleedlng

- e -

;-Other problems found 1n the CHS 1nclude a lymphohlstlocytlc -
”;1nflltrate in the retmculoendothellal system, lymphorﬂticular'
i_mallgnanCLEa, perlpheral neuropathles, defects 1n cell medlated
."f-_lmmunlty and antlhody dependent cytolysms [Blume & Wolff _ |

.' i.(l977)1. Blodhem;cal flndlhga patlents Wlth CHS show a hlgh

. i 1evel of cerb;d and dollﬁhol (constltuents of lysosomal _
:memhranes) in the nrlne IBlume & Wolff t1977)1.. The 31te nf the
..; ;7gene defect,_as in HPS,.Ja extr1n51c to the tyroslnase-melanln

- pathway [Wltkop (1989)].
V f1D._Aﬁt§$Qﬁ&1 deihént OéﬁlbdgtanéoﬁéfalbiniSmﬁ:fa o
 (1983)].  Cllnlcally thq dllutlon of plgment is 51m11ar tn

_tyrosxnase poalt1Ve alblnos, but the 1nher1tance 1s autosomal

-'dlathealsﬁ -As the dlsease progresses, pancytopenla may develop*_,

|  Th1s condltlon was flrEt descrzbed in the SW1SS [Wltkop et al )



di e

.. ALBINO-LIKE SYNDROMES

Cn L

“In the fOllOWlng 2 condltlons CBADS svn& ume and CROSS syndromel

there ig a clln;cal resemblance to an alblnop but because o

'”.melanocytes are ahsent or reduCed they can nelther be__uﬁ'-

glaas;ﬁled w1§h_the_nther;t¥pes_of alb;nlsmmnqr_w1th-thé '7e

.- albinoid condivions since their eyes are abnormal.

Deafness of the Sensorlneural Type)

cllnlcally thle group have predomlnantly whlte halr and eki1
wlth locke e: hlack halr and round blaak macules on.. the skln.-'

Thexr eyes j uonetrate the charaeter;etlc changes of

 f“:i BADS ayndrome (Black Locks Oculecutaneous Alblnlem,and I

oculceuteneous alhlntem.. Assocmated wlth these abnormal;tles,-i”'

there 15 congenltal sensorlneural deafneSS. The comblnatlon of __*'

poor hearlng and VlSlon lead ta soclal retardatlon.- ~q3ee-.'
. _ : : R

i...;.

Ultraatructurally, melanocytes are abaent 1n the whlte areae and

present in the black areas [W:Lt}ccp (1979), Wltkop (1985)1. “The

31tes where no melanacytes are found way represent elther a_'
defect in mlgratlon or surv1va1 of the melanocytes [Wltkop et al

(1983}]
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"3_e_2;:'Cfoee Syndfome.f

[

'"'osubjeéﬁﬁ W$£h'thie“eyodrome-dehﬁhehrete hypopigmentatioo'ofetﬁe
‘'skin and ‘hair‘ "plué 'micfoophthalmia, | l.u.gophrenld, spast:r.c:_ty ana
'atheto1d movements [Wltkop et al (1983) Wltkop et al (1989)1

,fAt blrth they have a hypoplgmented skln and small eyes w1th

.' :“c1oudy aorneaSa By 3 months they dEVelop erthlng movements of .

_'_".Ithe llmbs, _ reta:l.n eucklng reflexes and develop h:l.gh pltched

crles.; They are never able to 31t unalded.E There lS eevere

- mentel and-ph351cal retardatlon. Other c@lnlcal features

'f 1nc1ude hth arched palates, oonafrlctlon 1n the pre~molar area,f];:

” fg1ng1val enlargement, scolloals, hallux valgus and

'ounderdeveloped sexual organs._e7=j' -

- 'OCULAR ALBINISM

ﬂThere ale four types of ocular alblnlsm '”3f9

'l; x llnked ooular alblnlsm (XGAN)

2. % llnked occular albinlsm w1th deafnese (KOAD)

3. Butosomal reoe531Ve ocular alblnlsm (AROAI
ﬂu,-i-ag'umaf dommank -

4. 9cu1ar alblnlem wlth lentlglnes and deafness ADOA) )

Detalls about eaoh type of ocular alblnlsm are llsted in Table 3 '

p. 43
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o _fyée'af_:_ f'_.ﬁélinkeﬂ'cﬁuiar._ |
- albinisn - . ‘albinisw (XOANF.

R

. g-linked ooulap

albinisw with =

- deafuess {zoD) -

 FRATRNES OF QCOLAR gLﬁinIsﬂ P

| ﬁutusunal |
. recessive obular
- alblgisn {AROA]

 _ﬁaiifé0lour . ?noxnal - sl;ght
S ]lxghtening

. Skin colour

' _'?ighéﬁted s prasgnt -

o leaxans

- SUsneptlhlllty '

. to skin

i “neoplagia "j:'ﬁ_'.

e colowr - somal

" Yransillusi-

:ﬂed ;Eflexx : 

Eundal_'p’i.qneat_ sales =0

fenales nomaic -
Nystagmus - ¥+:tn b

_ Photophobia  # to bt

© Visuzl acnity "nodé:ate to severe

(20750 - 207400}

Tncubation of pigeent |
baie bulb in
tyroaine

. Melanogoues in aanronelanasoles
har bulbs .

: -Ldapted_tron_ﬁitkdg et al'il9&3}

"normal Eo nottled :

cartuhce]. - males
ation of iris. -diaphanous females

‘present -paleg

. :',nuraal - sl;ght
L _llghtenlng

© normat _'

- __nurnal
cartwheel ~ nales :
- dliaphanous-Fenales -
-;_nales + fepales -
. present -:nalag_
'nalﬁs'-'ﬂ'_.“,_ -
 fenales mogaie -
o S
noerate » sévere

(2750 - 207400)

_pigment'

* mactonelancaores

Comemal

. prasent

-_nornal :
© - carbuheel -
. diaphanous
| "jpresent nales o

ok femalés.

.“-'nales + fenales o
S ko4 :

+ to

L HETD H

moderate to severe

(2071003 . -

 ta 207800

bigient:

. norpal

.ﬁuhﬁ';TL a[munmff-.

. woddr
© itk deafness
o - and lentigizes .
SRR 1)) R

18180

el

© normal

et
;.o ¥ Jenbigines

o

© onommal -

“ .cartuhe‘% -

LT

:'_;idiaphanuug___ :.'."

cpresent

R
T

Twm

' nacrunelanuﬁﬁneﬁu :
in lenfigines



| CHAPTER 3 -

‘The Prevalence oi alblnlsm varies 4 dliferent eountrleo (Tablefﬁfs"

J

4, p. 46)._ The South Afrlcan prevalence.of 1 1n 3900 in - "
Negr01ds w1th tyr051nase pos;tlve alblnlsm is hlgh compared_to.i“
.f: that in. other parta of the world The carrler rate ln the iif.f'.
' Negr01d populatlon 1n South Afrlca 15 1 1n 32 {Kromberg &
Jenklns (1982)].1 Prevalence dlffers w1th1n the Varlous Negr01d;;
gopulatlon groups becauSe af dlfferences ln consangulnlty
(table 5, p 46) It 13 cemmcnest in the Southern Sctho 1.ew:i ”

J

-in- 2 254 heaause in 20 5% of thla group conSangulneous

marrlagea are customary an& women marry paternal uncles 1n crdEr .

to keep the cattle in. the famlly [Kromberg & Jenklns (1982}]

: They are ﬁ;lluwed by the. SwaZlB and then the Tswana._ The lowestJ.'

:rates of alblnlsm are fOund 1n the Shangaan, Pedl, Venda, Xhosa, _
Ndebele and Zulu ln whom consangulneous marrldges are. tabco.. --”

."There appeara to be no: dlfference in: the sex rdtlo ln alblnas.

The high prevalence of the gene in Négroids:{ons.albiho.is bdrn_.
_everylz'months_in Soweto) may be bécauéé'6fjan.advah£aéé.hé1d"by'
the heterozyote. . They hgve'paler skin than normal'pedplé which: -

may_be.aéen.as_a.sqcial qdyéntage (Kfomberg &'Jenkihs;{igBZ),_

Oettle (1963), Roberts et al (1986)1. The rate of albinism in



. *§South Afrlcan Negrolds 13 flve tlmes greatﬁr than 1n any

T 45. -

  rep0rte& Cauca501d poyulatlon [Kromberg £1987)l

 Rarer forms of alblnlsm 13 South Africa are the brown and rufous' 

'Ialblnos._ Rufous alblnLSm oaeurs 13in 8 500 people. Their'

lﬁ}prevalence is probably underestlmated hecause they arL not

;'easiiy 1dent1f1ab1e [Kromberg et al (1990)] The prevalence of:'”

.;brown alblnlsm is not known.r{ﬂ___f

4

-l‘:':-"



CTable 4 oth

K3

' PREVALENCE OF AEBINISM IN VARIOUS COUNTRIES . . = =
. gOuNTRY - .. . TYPE - - PREVALENCE ..

.IreiAha;T *_;f  *;_-;_ ,§i1;; fi,;;ffjfff-i,{ﬂ3f1k1u:ﬂnu¥:.'

 _Ni§egi§5 f. _] f_ _f_  ty +ve  '} ._i'1f f 3  /.1 100
*gmgfiggnf¢gﬁcaaian53 ,fiay-+§e-¢{f;;; IR .123?;003 AR
‘Puerto Rico . . EDS R i«*r-flf'zfﬁﬁﬂ;'

South African Negroes ty +ve. * . 1/3 900

| Table § -

~ BREVALENCE OF ALEigiSMfIﬁ'ﬁIFFEﬁEﬁ:GsoﬁTﬁEEHTAFthAﬁ NEGRdIbs]f ;'}s'
_Baﬁéﬁana~ S ' rve o 3   12“1_300.
Swé#i _. - ' _  . ' tyﬂ+VE B ' _ . 1? 1j§Od
Southérn Sotho __"3'-;y‘+ﬁe B SRV 2_660.
ala _- 'gy'+ve: 7 . -..'2.'-.1f'4=5ﬁ0
Xhosa' R Coky wve o ) 1?_4'900

Shangaan "_ - ' ty.+va : : : ._ 1728 000

_?romberg et al (1989)

Kromhérg & Jenkins t19825:



' 'ﬁ3f1ve tlmes as much Uv llght reaches the paplllary derm;s

’:fiﬂ?are paler,_more UV light penetrates and causee even grea er_Te

._.k\ ]

'-_;fMelanln protects aqalnst th? a&vﬁrse effects of ultravlﬁlet

B P

. CHAPTER 4

SKIN CANCERS IN ALBINOS :

Skln cancers develep 1n alblnoa [Lund {1965)1._ In Caucaéalds  $?5e;'
- comﬁared to Neqr01ds [Kaldbey Pt al (1979}]. In alblnos- who -

damage.; This 1ncludes photoaglng, aolar keratoaes and é_ln-”

5 carcxnomas {Kugelman et al (1979)]. Unfortunately many d the
i '
s gupulatlon groupe most affeeted by the gene for alblnlsn “11ve i

Co A .'_,u'
' in the euany parts of the world IKlng et al (19?9)1»

‘r..

f\e

' o radlatmon by dlSSlpatlng 1mght energy as heat. ﬂMelanLn cenaumes

o exert a toxlc effect. In pereons Wlth greater concentrq ions of

oxygen by a. chemlcal teehnlque whleh scavenges reactlve-oxYQeﬁ;

1"-,... .

-'eq' superox:de and mlnglet exygen EW;tkop et al (19&3)

H

_Phaeomelanln, 1n adaltlon tc 1ts photoproteetlve LunLtlcF}'can'f

'|r

phaeomelanxn, phote oxldatlon glveﬂ rise to superoxlde w lch

_ damages the cell [Wltkop et al (1983)].: Thls ﬁay explal why

there 1s & hlgher rlsk)of skzn cancer in reawhalred peop‘e than

- in ether groupa [Wltkep et al (1983)];T :-}35"f3 :_'ewgﬁ

'. S : s ‘\‘._._..-—. - A

P S




48,
_Severa1~9kihPCahaerelare related to sun expeeure ?iz;:squameus”aﬁd'
'basal cell carclnomas and melanomas. A squamaus ceIl carc1noma is a

mallgnant tumour derlved from the epldermla Whlch may show eome T

' 'maturatlon tawards keratln formatlan.- cllnlcally they are o

-verrucous,_tumld or’ ulcerated 1ealons w1th an elevated 1ndurated

-border whxch usually develo on sun damaged ekln (flg. 10 p. 50).

;Squamous cell carc1nomae whzeh arlse on. sun damaged Ekln metastaslze
':eln 0 5% of caeee, except on Lhe lower &lp where the 1nc1dence of
metasta81s is abeut 11%. . Death occurs in about 3% of patlents w1th

| metastases [Epsteln et al (1986), Moller et al (1979)]. .

Premallgnant salar keratoees occur mere frequently, cften.ln
-” assoc1at1an w1th squamous cell carc1nomaa. cllnlcally, solar -
.5':keratoses are erythematoue, non 1nf11trated 1e310ns wlth an adherent
_scale resultlng from damage to the epldermal cells by cumulatlve sun
'exposu:e,; They arise on sun damaged ekln where there is ev1dence of

sola.r._elastos_ls (.f:l,_gs. 9 & __10, P 50)._{‘

S . - I R
. They may later becomeisquamoue cell carcinomas.

A bagal cell carc1noma is a mallgnant tumour comﬁosed of oelle. |
.derlved from the basal layer of the epléermls.' Cllﬁlcally they.are
transluCent raised, rounded papules covered by a thln
"epide#qis #hrbugh_whlch a few dllated, euperf;clal veesels can he”_
seen.. The.indidenee of metastases from basal'cell carcinomas is )
'-0.002&% [Paver et.al'(lQ?E}];_ ﬁasal'and sqﬁamcusacell dafciﬁoﬁas;e
area more common 1n fair- skinned people where the skln is more |

susceptlble to damage by chronlc sun exposure.



_-A melanoﬁa 15 a mallgnant tnmoﬁr arlSlng from epldermal
| melaneeytes ox naevus cells. They may arlse de. nove er 1n
.3350c1at10n w1th a pre-exlstlng naevus. Mallgnant change ehould o
be euspected lf a. melanocytlc 1e310n shows a change 1n colour,-v'.
1rregu1ar1t1es of plgmentatlon, elevatlon, an: 1nflamnatory |
'_border, the development of symptoms (J.tch or paan or bleedlng.
JMelanomae frequently metastaslze and often are lethal. . '
'_Felanomae also are mere common 1n llghtly plgmented 1nd1v1duals,- .
_but are related to 1nterm1ttent expoeuze to hlgh dosee of solar
.e.radlatlon,:rather than te chronic expoeure. uv 1lght can’ have a
' mutagen1c effecf on naev1 [Nlcholla (19?3)]'f Other fantors
:1nv01Ve& in the pathogene31e of melanomae anlude the presenee;
_:af dysplastlc naeV1, heredlty and exposure to chemlcal _:'_ ;. {

o carclnogens [Houghton & Vlola (1981}]. B

: The ineiéeﬁee.of Skin eeneefe variéé'iﬁ-&ifferent.éartslef'the'
eeglobe and is greatest at the equator. " For every loe latltude
'towards the equator, the 1ncxdence doubles._ Most skln cancera
deVeloP in placee wlth a hlgh altltude, low latltude and
numerous sunny daye EScett et al (1982)]. Addltlonal factors
whlch 1nf1uenee the development of skln eancers 1nelude dreesf

oecupatlon and heredltary factcre {Cervenka et al {1987}].

'ngerla, sltuated near the equator has a very hlgh prevalence of
a]blnlsm (see p. 46). Okoro Found that here all tyr051nase '

_9031t1ve albinos over the age of 20 years had mallgﬁant or.



T

Flgure 9

.

Solar elastosls on’ the neck om:a 27 year old alblno glving a.q

thlckened wrlnkled appearance.

'Figuse'iu-u

Sclar kerateses on the cheek and a 3quamous celi carclnoma onﬁ*

the neck of & 5& year old alblno,

N



. premallgnant 1e51ons. By the 3rd decade, they had advanced sk:n:,'

cancers aﬂd hY the Sth decade 70% had died of thelr mallgnanc1es:fuﬂ'” 

[Okoro (1975)]' Overall 50 % of the subjecfs had solar keratoses

"and un59301fled"superflﬂlal ulcers' [Okoro 11975)]-.'

a In Tanzanla the 1nten31ty of sunllqht is slmllar to ngerla. Here,_'

all alhlnos ware found to have sun damage by the end af the flrst

- year of llfe, hy 20 years they had premailgnant and. mallgnant change;' 
' and by the thlrd or fourth decade a 1arge percentage of these '
 tumours had dlssemlnated and caused death, Patlenta wlth advanced .

: skln cancer had a medlan age of 31 years [Luande et al (1935}].

In Johannesburg, Whlch ig - 26° S, 31% of Negroxd tyroslnase :

' 9051t1ve alblnos were found ﬁo have’ Skln 1e310ns by the end of the o

second decade, 42% by the end of the thlrd, and 61% by the fourfh

decade had_somg fqrm of_skln cancer., Only 32 to 37% llved beyond 30

yearé [ Kromberg étsai-(1989li} 3

:Thé_Nigerian and Tanzanian experience showed tﬁéh'squamnﬁs'cell*
.cardinbmaélaré.most common although basal cell carcinomas.aisb oacur
‘{Ademiluyi & Ijaduoula (1987), Luande et al (1985), Ckoro (1975)1.

?he équamaus cell carcinomas tend to be_well_différentiated;-“and'tg.

meta&tasize laté}' In South Africa, Krbmﬁerg and co#Orkéré showed

that 87% of the cancers were squamoua cell: and 13% basal cell

'[Kromberg et al (1989)1

Melanomas are rare in comparison to other types of skin cancer and

d6 not develop more frequently in albinos than in normally pig-



._mented people [Oettle E1963J, Stoll et al {19811, Wltkop {198131r

In placee llke Nrgerla where ekln eancere 1n alblnoa are. common::::
[Okoro ¢1975)], no melanomae have been reported and in Tanzanla the.'
only case reported was in. 1985 [Luande (1985}]. In a study by .
Scott on tyraelnaee poeltlve alblnos in AMEL‘QMG 4 aut of 8 “
5lreport6d melanomae developed from naevl and al; g reEes were |
':amelano+1c [Scott et al (1982)] Alblnoe have the. predlepesrng
factore for melanoma development vaz. pale'ekln, expoeure to -
ze&unllght naevi 1nclud1ng dyeplastlc ones [Houghton & Vlola._

(1981)1 yet rarely develop thls tumoar.

.Meianomas oceur- cemmonly.ln South Afrlcan ﬁegrclda and form 12. 6%
ef all thelr skln cancers.r The 1ne1dence of Skln eancer 1n!4eyudslne-e
Johannesburg 1s l l/lﬂﬂ 000 per year. They are. partleularly common
-on the;feetzwhere_they uspally-presqnt_W;th-large,'deep;y 1nyeerve -:'”
nodular~£umeurSZWith a Poer Prognoeie.IRiPPéY-&'Sehmaman'iig?é)j{ 
Frelnkel and Rippey found that about ﬁﬂ% cf black South Afrlean |

' .Hegr01de develop plgmented maculee on the palme and eolee.; Hleto—:~
loglcally they ehow 1ncreaeed melanln preduetlon, eometlmee in ae—f

' sociation WLth:prollﬁeratlon of_melanocytee. They-euggeeted thet
_,“&ng;ﬂa; | may arlee from theee macules [Frelnkel & Rlppey -
(1976)},.. This suggestlon is eubetantzated by the fzndlng by Lewls

. in Uganda in 1967 that the number of melanomas on- the soles of the”

- feet is proportlonal to the degree of racially determlned palmo-

plantar p;gmentatlen {Lewle (1967)]- There - is no; publlshed data

" about the preeence of galmoplantar plgmented maeules AN’ alblnoe.
They are known-to-develep melanomas rarely [Krombero-et al-(lBBQ)l E
fdeeplte their pale ekin and thelr rac1al orlglne being the same ae

the Negrolde who develep melanomas on thelr solesq.ﬂ"



. CHAPTER 5 -

W

. zowsien testons Iy atemvos

:Varlous plgmented 1e31ons can be found in a1b1n03 v1z._naev1,
'lentlglnes and ephelldes. At these sltes, the mnlanocytes are 'f

".nermal in functlon and form plgment.
NAEVI

'-5Me1andcy£1a naEV1 are benlgn tumours formed by prollferatlon of' '
?melanacytes at ‘tha darmo-epldermal Junctlon. The prollferatlng
cells ﬁorm nests whlch mlgrate 1nto the dermns._ Cllnlcally,_--
,'they are brown_macules w;th dlstorted_skln.creases [Nlch9115 :.
'*fiié?3),»ahodesvtlsa7ii wﬂibhfcan become-:aiseafandffi@allg;y'
EesSiIe aé ﬁhé_naévuSVEelis drop.from'an.epiaefmalyﬁd_a dermal
'-Eposiﬁion [Maine'E;gaﬁlj, CIiniéally_haeﬁi fi#st appéat_in 
chiidhob&;lﬁhéit nﬁmber§:reach.a_Ekak in the second or third: 
'fdecaﬁé and then_dgéiinéwaitzsiﬁméns;et a1'<19341j. 'Iﬁ'the

seventh or ninth decade, naevi . seldes. are found.

. Ul£raH£ructur§l1f\naevﬁs_éeils ére ﬁimilar-to,ﬁélaﬁoéytes éxcépt
that.shdft}”stubbf projecﬁions_ﬁalled pseudopodia énd-ncﬁfldngf
déhdfitic processeé are fbund. Ih thw'upper dermis'the.naevﬁs__
' cells resemble thOSe 1n ‘the epldermls, but as they move deeper .
into the dermls, fhe Golgl and rough endoplasmlc reticalum |
- become less well developed and fewer melanosomes are seen. “In
alb:na o, melanocytes the Golgi and rough endoplasmlc retlculum

are poprly_developed, but.these organelles are_well



b

n : 4 o "

.:Zdeveloped in :ﬁaeVHs ceile._ The eumelanosames found in the:le .

naevue cells may he fully melanlsed and arranged in complexes.»fe_.;'

- fThe melanosomes deeper 1n the dermls are round ana more

 eunmelan1sed abertlve forms are found.T At these sltes,_the dopa_?efe~'

mreactlon whlch stains for melanln becomee lees pbsltlve [Tsujl & -

”:Inltmally plgmented naev1 in alblnos were thought to be uncommonij_f;'

. and 1nd1v1dual caees were reported [Hall et al (1976), Ho et al fﬁ .

.:(1956), Martln et al (19?5). Rnller & Hahn (19?7r,_3tolL et al

”15(1981), Tsu}1 & Salto (1978)1.' When Wltkep deflned the varloHSf;ete

etypee of alblnlsm in 1974,_he stated‘that naev1 may occur Ln

'ZT_alblnos [Wltknp et al (1983), Wltkop et al {1985)1._ Wltkop

.'stated that im tyr051na-e negatlve aublnae, naev1 are cllnlcally

,plnklsh in colour and the paevus cells do nat contaln melanln AU

-[Wltkog et al (1933)1., In tyr051naae posltlve alblnos,'naev1

'cells contaln melanln whlch 1ncreasea progre591vely and

. cllnlcally the nae71 may darken w1th ttme [Roller & Hahn (1977)'ff;c;.

1tkop et al 11983}ls Aklyama and cowrrkers suggested that the _
preaence of a plgmented naevus 1mplled that an alblno WaB | '
tyrosmnase 9051t1ve slnce hls own and other reported cases. of
plgmented naev1 all were found 1n tyru51nase 9031tlve alblnos

{Aklyama et al (1987)]. ']f-_”



.E;Sﬁ}'--f;:;i ? {ﬁiﬁ-f'ffo?-"7 -'

_ _ - . i
’f'Naev; Qn alblnos qan be :]1,7.:-1@51:;.mml.r compound or: lptradermal

ﬁ_[Perez & Sanchez 11985), Tsu31 & Salto (1978}].' A histolcglcal *

E\..

'-study of. naeVocellular naev1 1n alblnos showed that there is an:

C 1ncrease in glant melanocytlc cekiﬁx; Theae cells are; Q

}r”predomlnantly near the dermo~ep1dermal 3unct10n and 1aak 11ke

H-Touton or forelgn hody glant cells [Parez & Sanchez tlQBShI,:'

- -They are not unlque to alblnos and may also be found i Spltz

*;- .naeV1, banal naevx, and mallgnant melanomas.n Thelr 51gn1£¢cance

 13 not known.: Eoslnophlllc globules are fcund 1n 17% of
'_alblnos' naev:, whereas they are less mommon 1n narmally  ‘_¢

'_plgmented subjeats.  f“*5' '

7,In alblnos a slgnlflpant number of naevus cells demonstrate_;f fft
 1ntranuclear pseudolnclu51ons whlch can also he faund in R
fpat1ents w1Lh mallgnancles lncluﬁlng leukaemla, 1ymph0ma,::
1e10myosarcoma and menlngloma. Cases of dYSPlaBth naev1 1n:
tyr051naSe poamtlve alhlnos have been descrlhed ILevxﬁ et al ; ;{;:

(1988),_Pehamberger et al (1984}]
LENTIGINES - et

Two tfpes Df-1éntigiﬁés'aré-fdﬁnd in~the ﬁﬂrmél'Popﬁlation,'

’ i ,.\.
- simple and solar. Simple lentigines are well de f;nedf flan or
ISIlghtly raised Plgmented 1e91ons Whlch develop on'- the 5k1n ln o

'.,areas unrelated to.. sun exposure eg. trunk. mucous memhranes and



.:nall beds.- Hlstologlcally ther¢ 15 elongatlon of the rete.

_rldgea._an 1ncrease ln the number of melanocytes ‘and 1nareased .
 : melanln productlon.' They flrst appear ln chlldhood at about 7

}yeara of age, unless they are par* ‘of" a syndrome af congenltal

anomalles when they may be present from blrth.ﬁ It-ls-lmQOSslblef'

“-tc determlne whether a leslon on the skln is a almple lentlgo or' Tf*

- -a junctxonal naevus on cllnlcal groundsq Accordlng to Macﬂle,_ '

 51mp1e lentlglnes represent an earller stage 1n the development fj"

B Qof a melanocyt;c naevus {MECKle (1986)].'

Solar Ientlglnes afe fdund 1n.sun~exposéd aféas 1n over QD% of
':}Cauca501ds. They are 1rregulariy shaped brown macules whlch can' ;
.-became more'wartva1th tmme, Hlstologlcally there iz down-:  ..
buddlng of the apldermls,-an 1n¢reased number of melanocytesm

: prodﬂc1ng rore - melanln and elastotlc degeneratlon of the' B

collagenm_ Melanophages and a mlld perlvascular 1nf11trata are : ”fl'_'

'often fnun& in the upper dermls‘_, ﬂ

In alblnoa plgmented macules with an 1rregu1ar border in sunw

expased areas have been descrlbed by SOne authors as lentlglnes‘:f

w;thqut_descrlhlng the,leslcn3 ¢r_QLV1ng_reasons.for.the_usg offf._--

~the term [King et al (1985), witkop (1985)] (See p. 57 & 84).



_ PALMOPLANTAR PIGMENTATION

About 60% of normal.Negr01ds.have raélally assoc1at;d f?: 
plamoplantar plgmentatlon whlch hlstaloglcally shows 1ncreased
' melan%p scmetlmes 1n asaoelatlon w1th 1ncreased melanocytes '
 _10¢&11zed in the epldermls [Frelnkel & Rlppey (1976), Lew1s

-{1967)].: Thelr numhers on palms and aoles are 1nversely

f proport1onal to the degree of skin. p;gmentatlon 1e. hlgh 1n :
Negrulds and lcw ln Caucaso;ds ICoIeman et al (1989)].' These
'"_1Pslons have not bePn aought, or tnelr presence commented an,-ln

| albinos of amy race. b
| FRECKLES - (EPRELIDES) - -

- The frecklea found in wﬁd-halred and falr-aklnned people are

small, round to OVal, often closaly aggregated plgmented macules':"

on sun expused areas.- They are caused by 1ncreased melanln N
product;on by overactlve melanorytes under Stlmulatlon of uv
.1lghtm Sun-related plgmented macules have been reparted 1n L
alblnos and varlously called freckles [Barnlcot {1953), Wltkop .
: 11985)], ephelides [Kromberg et al (1982)], lentlglnes [Kromberg
 et al (1985), Wltkop (1985)] and dendrltlc freckles [Flnﬁlay
:(1952)].- As they have ‘not always been well descrlbed, #here-ls
some confuslon regardlng the nature of theae le31cns and thelr o

"slgnlflcance (See p.:84}
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A _CLINICAL AND ULTJASTRUCTURAL STUDY OF ~

 SOUTH AFRICAN NEGROID TYROSINASE POSITIVE AND .

' RUFOUS_ALBINOS



'Negr01d tyros;naee p031t1ve and rufous alblnos.

Cfreektes. o o b

INTRODUCTION .~ - . v oo @7
“The pﬁp@osé-qf.fhe-foll@ﬁing“etudy”waé t0 }f

. Deecrlbe the cllnlcal characterletxcs of South ﬁfrlean:LF""'

1,

| \: .

i;Determlne the prevalence of freekles, naevocellular naev1_3':"'

[

v

: partlcular; to def;ne the n&tuxe af the so-called

'eeEstablzsh the prevalence of solar elasteslsp keratcees

70f the plgmented 1e51ons deflned in (2). The naev1 found

in normal Negrolds were also examlne& for eomparleon Wlth

.Jethe alblnos.- fi: ff*

Examlne the ul+raatrueture of skln and hair bulbs in’

"tyr931neee poeltlve amd rufoue alblnce. The’ flndlngs in.

Lauca501ds. E

N Y

'and 1entlgznee 1n theee tyras;naae 9031t1ve alblnos and, 1n_" 

m:an& skln cancers and to correlate these Wlth the preeence }ﬂ;fef-~

' rufmus alblnos were compared to those 1n normal redwhalred -;_ o



* Although the cllnlcal features of Squth Afrlcan tyr051nase

1‘"

';_9031t17e and rufoua alhlnos have prev1ou$1y been descr*bed _ :

5;[Kromberg et al tlQBqu Kromberg et al (1990} KrOmherg & A o

Jenklns {1982)] the nature, prevalence and 51gn1flcance of o
,"; .

--plgmented 1e31onh in alblnos has not been clearly ﬁeflned.;‘THe;f;* f

'.ultrastructural Iealons of South Afrlcan tyroslnase poslflve

'and rufous alblncs has not been preV1ously ﬂESCled

L e _ _ o
' Slxty one South Afrmcan Negroxd tyr051nase PQSltlve alblnos

-;:Were examined," All lxved 3n Jchannesburg or the surxmundlng
1fareas. Thelr ages ranged fram 7 to 65 (mean 23) years.- Df
:._ﬁhegé, 28 were ma4as and 33 were females. Twelve rufnus%"
}  a1b1nos from the sam&!area“were alao examlned. Thg;r‘aq&ai"
'_rangeﬁﬁﬁrom Lﬁ po_ﬁz_(mean 23}-yea:sg_jSlxyyftﬁqﬁhQrmalfSouﬁﬁ  3~ 

'Africaﬁ Negr¢idajwéré'exaﬁinedtas,cﬁntrQIE@ __f

'_The alblnos weré examlned for skln; halr aﬁd efe aolour and theu_.
preience and dlstrlbutlon of naevl, lentlglnes, palmoplantar '
-plgmentatlon and freckles.\ Solar elastosls and the presence of
solar keratoses and skln cancers were noted. B10931es of 5
naevi - and 10 freckles from dlffarent albinos were taken for _;"

' routlne hlstologlcal llght mlcroscopy examlnatlon.



- B0 '*i“f;f '7

'.eOf:theeSJ*tfrdeddéee ééeitiVeeaibinos; Eﬁé*ahegee heirrﬁﬁlﬁe
-Qwere examlned electron mleroeecplcally i 28 casee._ Of the 12
rufous alblnos, the anagen halr hulbe were examlned in 5 ¢’7

_ cases.e The flndlngs in a cantrol group of 5 red—haired
Caucasolds were used to eompare Wlth thoee Ao the rufoue

:alblnoe.;

edeTo obtaln halr hulbe a emall ‘bunch. of scalp hair was plucked 1nifed s

a: 91ngle pull w1th an artery forceps. If gcod anagen halr _
1bulbs were v131ble, they were placed 1ntm 3% glutaraldehyde and;
"4% formaldehyde in Mlllonlg 8 phosphate buffer IPhllllps et al'
(1986)!. After rlnslng 1n huffer aﬂnne, post flxatlon took s

fplace in l% osmlum tetroxlde and agaln buffered in. Mlllon;g s

'.j buffEr for 1 hour. Followlnq further rlnelng 1n buffer, the

tlssue was dehydrated ln graded dllutlons of efhanol prlor te

e-lnflltratlon w1th Spurr 8. re91n. Polymerlsatlon took place

. overnlght ats7U°cii Thln Bectlons (50 nm) were sfalned w1th

alcohollc saturated uranyl acetate and alkallne lead cltﬂate at;ﬂ'
'pH 13, 5. IPhllllpe et al (1985)] Sectlons mounted on copper
grlds were examlned Wlth a Hltldhl H~GOO transm1531on electron

mlernscope.

Skin b10951es were taken from the armg of 2 tyroelnase posltlvej'e
alhlnoe, 2 rufous alhlnee and 2 red—halred Cauca301de..~&

naevue frem a tyre51nase 9031t1ve alhlno and & rufoue alblne



and a freek;e_ffom'the_ﬁfenk_wefe, o examlned llght

emicfoedepicalij.an&-uitrestfucturally They were. pleaed in 3% we;fﬂ

'glﬁteraldehyde, prepared ny the same method for the ultra—'31L=7
B a . . L .

structural examlnatlon.
RESULTE .

1. Clinical Features of South African Tyrosinase Positive

and Rufous Albinas

_The tyr051nese ﬁoemtlve alblnos had whlte to cream-coloured .
'_skzn that darkened sllghkly w1th age.e In some cases plgmented'
'lesmons were present (flgi 11, p. 52 flg.-IS, p;_54}~ Thelr
halr was whlte to cream and also darkened Wlth agei_ Thelr eyee.:
often conslsted of 2 colours e. g. blue and grey, green and
.hazel and the plgment was most promlnent arcund the puplllary
limbus, radlatlng from the pupll w1th the se—dalled cartwheel

appt‘-'arance; S

_The rufous alban“ had reddlsh—tan skln,_glnger~blonde hair
and hazel to brown eyea. The hair wes 11ghter than the skln-'-

(fl‘g- 12; Pu 62
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Figure 11

An albino boy with dendritic freckles on his face and pigmented

naevi on his trunk.

Figure 12
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Figure 11

An albino boy with dendyitic freckles on his face and pignented

naevi on his trunk.

Figure 12

Rufous albino sisters with a normal South African Negroid.




2. 7?igmehted_LesieﬁgﬁT

Naev1 IR

"OL the El tyrGSLnase posmtlve alblnoe, 50 (82%) had 1e31ons_'.'3.-"

X

fcllnlcally dlagnQSed as naev1 {flg. 11 p. 62)*' The:naeVI--"3

"'fcon91sted of plnk te llght brown macules and papules, oﬁtenf,

'Wlth 1rregu1ar skln creases._ a greater percentage mf naev1~'

'”fwere feund on the trunk ln the alblnos than in the: controls o

g N
(Table 6, p, 65).. Blap51es in 4 caSes confirmed the presenve o

'f_of naevus cells, of whlru 3 were compound and one was _ o

'fﬁlntradermal None showed the hlstology of slmple lentlglnes.’ee_f}""

"ﬁUltrastructurally, the naevus cells .appeared Slmllar to

_fmelanocytea, cantalnlng promlneht Golgl bodles and endoplasmlce”-”'i'

'eretlculum.j Eumelanosomes 1n stagea III and IV of &evelopment:"

B lay 1n groups in the naevus cells.

'fhe M§én nﬁmﬁerféf.ﬁéévi'éexeééréeﬁeih iheﬁalbineé“ﬁasfil.Be*
tstandard deviationela 7); The mean age at Whlch the naev1 ji
were fnund was 22, 9 (standard deV1at10n 13 g). Of the 62 .
normal controls, naev1 were present 1n 44 (1¢e. 70=9%)1--The- :'
"mean number of naevi per person was 6 7. (etandard deV1at10n
11.3);: The ‘mean age at whlch a perscn &emcnstrated naeV; was’
27.9'fstandard_dev1at;on Lll. A greater percentage of alblnos
.' _'deﬁﬁonetrated naevi tlfian the eontrola and the_ albinos _}_}gd |

signifiﬁaDtIY}mdre'naevi'then'the contrals'(pngOSI.eeﬁe"



. F:.gure 13 .' o n | L : BRI ..
Close-up of pignented naevi on the trunk of a tyrosinase o

_positive albino ie. well circumcribed pigmented papules:

s T kel
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_ NUMBER AND DISTRIBUTION OF NAEI IN ALBINOS AND CONTROLS

" Head and neak .
 Arms and hands

"'I‘ruf‘_ik.- |

TOTAL. NUMBER OF .

 NAEVI |

132
488

. s b i st

" ALBINOS (61 cases) .

¢ 1%)

) (14%)

o700 L

 covmons (67 cases)

.

(18%)

Cee s
L 172 (ass)

T e o i L

oy

© o,
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':Whernds tﬁa frequency of naeVL 1n the alblnos was greateat in-
3the pecond decade, the frequency of naeV1 1n the contxols was _ 

".greatest 1n the fourth decade. {Table 7 p. 67},::. ”

of the 12 rufbus alblnos, B had naev1‘i TﬁeiavéfagéﬁnumbEr“pér'_?fﬁ

-riperaon was 5.  In fhe one case that was hiopsxed the pTESenve*- fgfL””

- of naﬁvus ce‘ls contalnlng plgment yaa ﬁonflrmed h1stologlca11y

.-and ultrastructurally.--

'71 11- Lentlglnés_f' | |
_QNo slmple lentlélnes were dlagnosed 1n the alblnos. Hnwééer;: 
“1f 1$ posszhle that some of the Plgmented le31ons counted as . o
naPVI were 51mple lentlglnes 51nre cllnlcally they can be e

E ldentlcal and 1t is th fea51ble to lepSY all the IeQLOns.;"

-3 i11.Pa1mop1antar Blgmentatlon_:f
| Seventy flve percent of the controls hau palmoplantar

plgmentatlon.; It was not seen in any of the alblnoq.;;n.-7

v, Freckles
' The11gsidn$ Wé*célléd';freckleé; were ﬁoundlin Sun'éﬁ§c§e§: f
éreés;.méinly thé faée and thefarﬁs, aﬁd'6ﬁce fb£medy”§e;aisted:'
'in&efinitely.u ThPY conslsted of well clrcumscrlbed,\  .
-1rregularly shaped 1&31ons varylng in. slze from 0. 5 to 3 O ch '.

Smaller le51ona were angulated, whlle 1arger 1e51ons con31sted
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MEAN NUMBER OF . NAEVI PER PERSON vs AGE GéOUP o
_ . IN nLanos AHB coNTuOLs L

I

ALBImos -

CMean .20 f 0 b b o
. paevi.per - 16 - L
" person . - 14 b o gET |

',7*1g£-'fzna '?3rdL”.4t5]= Sth. 6th . :
.. nde Group Decades

. CONTROLS . . - oo

- Mean S
" number of -
‘naevi per -
person -

CHRwsRme

“1st 2nd 3rd 4th . 5th . 6th  7th .
e L - Age Group Decades = '




of a central macule from whleh dEHdthlc pracesees progevted tfﬁ

'{flg. 14 & 15, u. 69). The plgmentatlou wae palp to dalk dnd |

5often had a rptlculate appearance. No_rufeus_alblnasrshowed eﬁe.5

_these 1e51ens.f

Twenry four oE the 61 *i1nos (43%} had freckles.: The numbpr'.

"nf freckles per persan varled fron 10 to 230 wlth a mean of Blizl.

=per 1ndrv1dual.- The number of freckles lncreased W¢th age

_ (Spearman g correlatlon cnefflnlent = 0 4, p = D 04).-'5'ﬁ

In the 10 freckles examlned hlstology shQWEd marked
."orthckeratosis in all cases._ The-ep;dermlq, of normal
i thlcknessr waa flattened 1n some parts whlle 1n cthers the

rete.pegs ware: retalned. The number of melanocytee was “' '

. ‘normal. In the ba#al layer TOWS of plgmented cells"

alternated with rows cf unplgmented cells (fig. 16, p. 71).-.
“The number of consecutlve plgmented celle varled from 240

to 50 The plgment was ueually more promlnent 1n the basal
cells Df the rete pegs than in- thoae of the flattened
- epldermls (flg. 16, .71}, The plgment, whlch formed

:-caps. above the nuclel, wae eomLtlmee aleo eeen in the.e
overlylng cells and the stratum, corneum (as occurs in uormal
’Negroxds}. - The basement membrane of.both _'the epldermls_and
the ?essels'wae thickened. The5Capillaries werE'ﬁiieFei; The.'
.-Lollagen ln the dermls showad solar elast031s in the upper

and mld-dermlsf'the elaetoth ﬁlbree_were fine and’ degraded,'



69.

Figure 14

close-up of depndritic freckles on the cheek ie. irregular,

branched, rigmented macules.

Figure L3

af doacritric freckies on the arm.

Dloasa-




. et -

'grouped.

-hed_a prem;nent,Golg; epparatue aqd enHl

whefeesfdeeper-ie:the'&ermis they:wefe:eoafeeﬁah&'ﬁhick{

Elaetlﬁ von Gleeon stalnlng conflrmed the elastotzc;_-ﬁl'

.degeneratlen (flg. 16 p. 71). In 2 eases, the elastotlc
| mater1al had become homogeneoue ln parts, resemblxng colle;d .

'mlllum in one case (flg. l? end 18r p. 71 & 72)

eEleetren mlcroecoplcally the freckle shewed eumelanoeomes up te

| stages III and IV of melanleatlen 1n both the melanecytes and

-

the keratlnocytee. In the melanocytee, the melanosomes ley

'elngly, whereas 1n the keratxnoaytee they were slngle or- o

g?The melanecytee showed 51gns of’ﬁctlvlty 1n that they

emlc reticulum.a o

3;_'Sﬁnvbemegee

Sun damage was eVldenced by the presence of so;ar elastcalsxe”
solar keratoees and skln eancere‘f All alblnos showed solar
_elaeto51e. Solar keratoses were fQund 1n 50% ef the freckled
.end 73% of the non Ereckled alblnoe. The keratOSes 1ncreaeed

with age {Spearman s correlatlon coeff;c;ent = 0 503 p-ﬂ 009}.

Flve alblnos {8 2%) had squamoue cell carc1nomae, 3 in non—'.

_freckled_ane.ﬁ ln-freckled alb;nos, e*

There was no correletlon betWeen the number of naev1 and the

number_of keratoses;;(Spearman s'correlat;ou,cqefflelent' Q. 27

p = 0.03) nor betWeEn_the:humbefs of_tﬁe freekles'énd-ﬁhé.”
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Flgure 16

Elastlc ‘van GlESDn staln of a blopsy of a den&rxtlc freckle

show1ng rows of melanzsed cells, dllated cap;llarles and

degraded elastotlc flbres..

Pigure 17

'Haematoxylln-9051n staln showxng othokerat031a, ElaStOthI

collagen ancd colloza mlllum~11ke changea.f




. : . ,
Figure 18 | - S
. ’ -#igher power view of elastotia degeneration. - = . . o

e .
L
-

WL
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nuftber of naevi'tsﬁeasAanPe-eofrelatidnfcoefficieht #50}211_;
C op= {) 38}._ There was no f“OI'r'e]atJ.fJn between the number uf
'_keratoses and the number of freckles (&pearman s correlatlan

'eceeff1c1ent 0 06 p=ﬂ 84!.
4. Ultrastructure of Melanosomes in-AlbiﬁQs'

;The flndlngs of the present gtudy are aummarlse& *n table 7
‘page 74._ Our flndlngs compared to prevlous studles af
:'-melanosomes in. normal 1nd1v1duale of dlfferent races and in

alblnos._ .

..In tyroslnaee po51t1ve alblnoa stages II and III eumelanosomes
were found in the halr bulbs, and stage I eumelanosomes in the.el
:skmn (f;gs. 20.&_21 p.,?ﬁ)»_ The eumelanosomes lay 31ngly in
the ﬁelanoeyteeeand:were'both slngle_and in gréups in the :

-keratinocytes._f

In the rufoﬁe'albinos.eumelanosomes.iﬁ stagee Ii ena'Iif.were_
found in the hair bulbs and in stages IIT and IV in the skin
(figs. 22 & 23, p. 77). They lay singly in the me;anpeytes and:_
' mainly in groups in the keraﬁinoqytes. ih fhe redﬂhaired- |
Caucasoid hailr bulbs, both eume lanosomes ‘and phaecme lanosones
were found;-the former with an-internél structure and smbeth '
horder, the latter wmthout an 1nterna1 structure and Wlth a-
more 1rreqular border (flgs. 24, 25 & 26, e‘ 78 & 79). “th the

skln only eumelanosomes up to stage II were seen.
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IFlgure 19

IVZﬁltrastructure of a normal halr hulb w:th melanocytes 1n the

matrlx._f
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Flgure 20

.stages II and xII eumelanosomes in the ha1r bulb oﬁ a

_ftyrosinase pOSltlve alblno.'

 F1gure 21 _
Stage I mxurovesmcles 1n the skln of a tyros;nase poaltlve

albino.




Figufe'22' _ _
Stages'II:ahd~III'eumeiahbs¢me§ in'the”haiffbﬁibgfof a rufous .

-albino.

Figure 23

~ Stages III and IV eumelanosomes in the skin bf a rufous albino.
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"Flgure 24 i _ _
"Stage III phaeomelanoaomes wa.th an’ lrregular border and no.-

f.;lnternal structure an the halr hulh of a. redhead.: 

”E;gure 25   ' ' _ _
Stagea II and IIT eumelanoaomea w1th a smooth barder and |

1nternal lamellae 1n Lhe hair bulb of a redhead




) P_haeomé_i'anéaomea_ and 'éﬁﬁ{eianbsdxﬁea: lying next

-

to each other in = -
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~ DISCUSSION' .

- 1...ClinibelﬁFeatqfégefﬂ.*i-3- ST

'.Tyr031nase poBlthe alblnlsm 19 the commonest form of alblnlem :
“Wlth varlable cllnlcal features. Although the terSLnase teet
IKugelman-& van Scott-(igsodl was not-done:for the purpose-of
thls study, thls test had heen done prev1ously on’ most cf our

_cases by Kromberg and eoworkere durlng preV1ous lnvestlgatlona SRR

. of the same group of alblnos [Kromberg et al (1989}]‘ The

.cllnlcal feature: of our South Afrlcan Negr01d tyraslnaae;e;'
:poqltlve alblnos have been descrlbed prav1ously by Kromherg anﬁ
Jenkins [Kromberg & Jenklns 61982}]._ Our tyroslnase posltlve e -75ﬁ?
. a1b1nos are 51mllar in appearance to Amerlcan Negroxd rf‘“fh:"' |
tyr031nase p031t1ve alblnos. In-the younger alblnos-some
plgmentatlon is. preeent 1n the Skln and ha¢r and 1nereases w1th
age, probably in- respcnse to exposure to nltrav1olet llght

[Wltkop et al’ (1983)}-

Rufous albinlam is uncommon and has previously been deecrlbed

in Papua New_Gulneans, IWalsh (1971}] amerlean Negrolds [Wltkop
(1989), Witkop et al (1973)] and African Negroids._tsa:n;cpt
{1952), xrumberg_et'al-tlgsoi,'Laewenﬁha1'119441}} In the e
claesifieeﬁioh of alhinism by.Wiﬁkep‘they are deecribeales-ﬁ
hav;ng mahogany—brown skin and mahogany to sandy red halr.;_-:

[Witkop et al {198311. The rufous albanee in New Gulnea haVe



'331;;f. .

" l:Lght brown hau and red tmged skm. [Walsh <1971)1 Th’é "gkih o
“and halr colour of our rufoua alblnos resemble those in ﬁtrloa
more’ olosely than those in New Gulnea._ In ouxr aiblnos the halr
_was llghter than the skln whereas in New GUIHPa the halr varled
_from_llght to dark but wL always darker than the Skln [Walsh
tlg?l)I Although they have been desorlbed as havlﬂg |
'Ientlglnes. iLoewenthal-(1944)] naevi- an& frcck;es, [Barnlcot
(1953;, W:Ltkop et al (19&3;1 our rufous alb:mos &emonatrated

T oonly naevly
_2.:'Pi§mentoa'nesions_?

 _1«' Naev1 |

in normally plgmented people, the rmmbor of nae'vrl varleé
 .'acoord1ng to . raoe, age, degree of sun exposure and skln cr ;r;'_'
:IE}tzslmmons et al {1984}] The number of naev1 per person 1s.o
-f;oEf io Neépoids thah'Cauoa301ds. [Nloholls (1973); Rampen-&

de Wit {1989)1. Nloholls found ohe average mole oount 1n |
Australian CoucasoldS-to.be 15 per person; [Nloholls £1973)I'
.E'itzs:i..mmons .:foun.d- 15 in Brii::i.eh Caﬁcasoias, IF1t231mmons |
_(1983)] Coleman and ooworkers found 2 to 8 moles in American
Negrolds, EColeman & Gately (1989)] and Lewis 11 in Ugandan
Nogroids, [LEWlS_& Johnson (1986)] -Rampen and De Wlt_found_I? _

: naevi.per pérsoﬁ in'whiteladults'oomparod to 2.5 in-nooéﬁhiteo"
and that as pigmentation darkens from Whlte raoes through those:f.
of mlxed, orlental and Negro:t.cl descent the number of naev1

deoroases IRampen_&.de wit (19&9}1*
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eeThe alblnos exam;ned in thls studv Were ra01ally Negr01d, yet
'~c11n1cally pale._[Rampen & de Wlt t1989J] It was neted that
-;-the number of naev1 they demonstrated was hlgh,ele._more 11ke ff"
 'thet 1n falrﬂeklnned races than 1n dark races.e There wag also

”3an earller peak aqe for naev1 in alblnos than 1n the control

_:Negr01da 1e. the peak age was closer to that 1n Australlan

”-ﬁ-Cauca501de than in - our control Negrolds. {FltZSlmenS et al

(193451, __"g]3f__']f-e:'_ J_:i;f_  'f'ei'7;§ef“”

fIt hae been postulated that sun exposure 1nducee the formatlon}lf:,“e'

fcf naeV1.: Naev1 can develop suddenI} after exposﬂre to the

 3eun. Nlcholls has proposed that men develap more naevx on the_[

]_trunk and women on the legs, becauee most 1nterm1ttent sun f';f

' exposure nccure at these setes in the &1ffprent eexes.fVﬁ:“;ge'::J

'[NlCthlE (1973)] The effect of the sun on a pale skln mlght N

'Lexplaln the 1ncreased numhers of naeV1 per perscn 1n alb;nos:*

"fand_the earller peak.age fo:-naev1_1n the_alhlno populetlan@

_11. Lentlglnes
Slmple and solar lenL1g1nes haVe dlfferent cllnlcal and _
.h13t01091ca1 features. It ma '. llMPOSSlble to dlfferentlate:eé

_elmple 1ent1g1nes from naev1 Om LxJﬁlCdl grounds 51nce naevi

_1n1t1ally also present as plgmenLed macular lesxcns and nelther_:el-

-doctor nor - patlent w1111ngly submlts these leslons to biepsy.'

_The skln creases are 1rregu1ar in sone naevocellular naev1,



[Nicholls '<1§73')‘ , Rhodes 'twa"z'j 1, -.But..' ‘this &istih-dt’ion may be .
unrellable.i Accofdlng to MeaKle, 31mple 1ent1g1nes are earlye
_stagee of melanocytlc naev1 [MaeKle (1986}] and we therefore-;_'
felt justlfled 1n cla531fy1ng all flat, non-lnflltrated
_plgmented macules as naev1.’ All the b10951es taken from
leelons w1th thle Cllnlcal appearance in our etudy were naev1_

‘and hot smmple lentlglnee.e '.f__ ;-j-'ff B :V;ﬁe R

'.Klng and coworkers descrlbed the Plgmented le31one found in :el'ﬁ
sun- expoeed areas of tyroslnase posltlve albinos as. ‘freckles .
~and lentlglnes', the freckles belng reund, llghtly plgmented

"macules and. the lentlglnee '1rregular1y shaped deeply
- plgmented macules w1th a serplglnous border' {Klng et al.nw
.(1985}] ThEII descrlptlon flts beet wlth the appearance of af“'
eolar lentlgo-. However, the type of lentlgo 13 not 89201fled:

and no hlstology 13 reported.

Tne dendrltle sun- lnduced 19310n5 in alblnee are.ebvlnusly not
'slmple lenteglnes whlch are never branched and show cnly an |
1ncrease in the numher of melanocytee on hlstologxcal
examlnatlon. The plgmented leelons found in sun-exposed areae.
in albinos feeemble solar_lentlglnes 1n that-both develop on
sun-~ damaged skin and may have a reticulate barder. Solar'.
elastoels is present in both and down-buddlng of the epldermle
1s occaslonally found in alblnos‘-sun induced leslone.' In the
albinos lesions there. is no 1ncreaee 1n fhe number of |

'melanocytes as found in solar lentlglnes.:._"
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'-We dec:dpd that the term”'dendrltlc freckle as used by F:ndlay
H;[Flndaly (1960)] descrzbes the sun LﬂduCEd 1351ons found 1n "
”tYr051nase P051t1ve alblnus best. L o |

Lo

.iii. Freckles {Enhelldes)

: : o

" in normal falr—sklnned 1nd1v1duals freckles or ephelzﬂes are'f 

:_small round to oval pxgmented macules whlch bear na reSem—l f ;

blance to the 1rreguuarly shaped, flllgree 1&31cns in alblnus   f"

G

alluded to-ln many prevlous reportsa Reports 1n the llterature i

_concernlng the sun-lnduced maculea in. alhlnos are CORfHSlng aa :-'

'they have been referred to asg’ freckles {Barnloat (1953), Wltkop
"tlSBS)}, EPhelldES [Kromberg et al’ (1989)] or 1entlglnea {Klng
| et al (1979), W1tkop {1985}]. (See Sectlnh I, p. 3) o '

-5In 1952 Barnlcot recorded the occurrence af pxgmented macules
W1th ragged or concave edges 1n sun exposed areas in tyrQ51nase
posltlve ngerlau Negrozd alblnoa EBarnlcot {1952)1 He called

  them ‘freckles‘ and noted that they 1ncreased in number wltn

Tage.g_Rzopsiéu'anowed 1ncrsasad plgmentatlon of the

melanqblasts_w1th__capplng of plgment in the basal epldelmal-.J

_cells;

b



..1856 ;. :

In 1962 Flndlay called the sun-~ 1nduced plgmented macules found
1n South Afrlean Negr01d alhlnos 'dendrltlc freckles [Fln&lay
(1962)];--The termils descrxgtlve of the 16310n5 viz.; spots
that vary from sparsely dzstrlhuted 1951ans of Bmm to large

: arbOrldlng filigree patterns of BUmm in. dlameter, vary:ng 1n  .
;colaur fromsyellow to dark bruwnag Hlstalogmcally they showed
'_normal numbers Qf melanocytes, but 1ncreased melanln in rows af
' basal cells alternat:ng WIth unp;gmented cells. The pagment_ m
 was partmcularly promlnent at the bases of the rate pega. Théf_p.
:ep;derm;s waa flattened 1n parts and showed marked solar. ,7“ :

elastosis in ‘the upper and retlwular layers of the dermls at

the edges _of the freckle [E‘:.ndlay (1962)).

a Oui'6a§esféﬁﬁwéd’i&éntiﬁal“éiihidal“featu?és to.FinﬂléYis“'
i'aendfiﬁicffreckles._ H:stologlaally our flndlngs were simmlar?
:to his, the only dlfference belng the hprrkeratDSlS Whlch was -
marked in our cases and the down« uddlng nf the epldermis seen'
in most of. our cases. Flndlay poatulated that the melanocytes
'_ of a freckle were more capable of responding to the st1mu1a+1onlf
af the sun.l He showed that graftlng or 1rra&1at1ng the Skln '
destroyed the melanccyte s ablllty to produce melanln [Flndlay o

(1962)1.

_In 1978 Tsujx ana Salto noted mlllary brown macules in sun ;

exposed areas', whlch they termed 'ephelldes' in JapanEsp
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'*tdesinése §$éi£i§e élbfhdé.t A large amount of melanln was
:Jpresent in. the eplderma basal 1ayer W1thout an’ 1ncrease 1n__ 
:.melanocytes [Tsujl s Saito (1978}] In 1985 Klng et al
.referred to round 1lght1y plgmented macules ' in tyroslnasa
9051t1ve alblno-,'as ‘freck}es' and descrzbed 'lentlglnes as ﬁf”
' 1rregular1y shaped, &eeply plgmented maculea W1th a ..
Serplglnous border‘ EKlng et al {1985)]. These"lentlglnes' -
are. 1dent1cal to Flndlay s 'dendrltlc frecklea' and the llghten
'pthented 1e51an may correSpOnd to. freckles at-an. earller stage'_:
of development. In 1985 Wltkop called the plgmented Ieslbns |
found 1n sun exposed areas of tyr031nase p051t1ve alblnoq
goosefoet lentlglnea' He.alsn mentloned-'freckles' w1thout' '
ﬂescrlhlng them [Wltkop (1§85>:} In 1989 Kromberg and 8
coworkers descrlbed 'plgmented large spldery freckles‘ in MR

_tyroslnase p031t1Ve albanl Whlch were obvxoualy the game as'

the_‘dendrltlc freckles' _ They calle& them 'epheildea!.{ The-"' :

‘problem may have been that Eindlay's work was publﬁshéd in an
obscure South African journaland thaf&foreﬂndt'read by later .
authors. | | |

The dendritic freckles are similar to both solar lentigines and.
freckles but with a unigue é¢linical and histdlogical'appearahce

- and thereéfore are a separate entity.

.
L

P N
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o 1989 Krcmherg feun& thét 63% of Negro:.d tYrosmnase P031t1ve .iv..

- albinos 1n Johanneshurg had 'ephelldes ; whloh cllnlcally were' -

the. same as the dendrltld ﬁreckles {Kromberg et al (1989)].__Inee
the present study in 1991 we found ‘that 43% of the same : o
” populatlon-had dendrltic freckles.' Thisg. dlfference may be -
explalned by the fact that thesge alblnos had heen u51ng

:.sunscreens regularly in the - 1nterim. Kromberg an& coworkera'
llnvestlgated the algnlflcance of these les;ons and reported
-that alblnos w1th ephelldes' developed fewsr Bclar keratoaes
and unspeclfled chronle superflclal ulcers' {73% compared to

_33%) IKromberg et al t198911.i Thls was conflrmed 1n our study

"1n whlch 50% of alblnoa thh den&rltlc freckles developed aolar;iee-e

:.keratoees compared to 73% of those wzthout them. = We conclude
. thet the.presence.of dendr;tlg f:eckles 13-1ndlcat1Ve_of the~-~.
ability to develop some pigmentation in sun exposed areas and =

_that_this séeﬁsftd*pfcyi&e SOMe;protection-againsffsﬁn damage.

..fheseﬁcliﬁie31 ebservétiohs'cén be.cbrrelated to genetic_';gds
flndlngs in tyr051nase 9051t1ve alblnes W1th ﬁendrlt:a -
freckles‘ Studles by Ramsay and coworkera have shown that the
tyroslnase POSltlve oculocutaneous 1oeus was llnked to 1oc1
DI5SlO and DI5$13.- They pnstulated that the p locus whlch is
reponslble for ploduetlon Qf deeaeased eumelanln may, be
hcmelogeus to the tyroslnase posxtlve locue. One allele, p““ :
feproduces dllute and 1ntenae plgmentatlnn, the 1atter resultlng
 from - somatlc revers;on to the Wlld type form. “The appearanceﬁf

of mice with p““/p““ resembles tyros;naae 9051t1ve alblnas
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wlth 'dendrltle freckles' and a slmllar allele may exlst 1n:

o "'\w_. :

these alblﬂOs [ Ramsay et sl (1992ﬂ

1v; Palmoplantar plgmentatlon

Pvnﬁlous reports showed that 60% of normal South Afrlcan
Negrolda have palmaplantar plgmentatlon [Frelnkel & Rlppey |
f(1976)].- In Qur study 75% uf the Negrold cowtrola demonstrated_
this plgmentatlon, buL none of thﬂ alblnos‘_ It 13 af 1nterest -
that -although tyrosinase posltlve alblnos are capable of | |
.produ01ng:p1gment_1n the-form-gf_plgmented naevl and’ deq@ritic7w'
frééklés;'ﬁohé'éhowed paimdﬁlantaffpigmentati&h.  In“195?“Lewis
showed thak raclal groups with the hlqhest numbers of ) |
'palmoplantar 1eslons alao had the greatest number of melanomas,.
'- ma1n1y canfxned to the palms and" soles." He-pustulated that-thg_
melanomas Were &erlved from these plgmented macules {LeW1s_
'_(1967)]. If thls iz true, thﬂ absence oF. palmoplantar
pmgmentatlon in the alblnos may be’ one of the reasons for the_
1nfrequent development of melanomaa in alblnos as eompared to

the normal black population [Rippey & Schmaman (197211._

3. Sun Damage
The pale skin of the albinos showed an-ekpectéa increaSe in
sun-fe1ated damage'increasing with age. all shawed marked

solar elast381s even the youngesh of 8 years. a greatex  -
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 _percentage of solar keratuses was found 1n non—freckled than mn_'

_freckled alblnos !see P 66).,
Y Y Ult?ésffuctufé j g

Eumelanosomes are found 1n all ind1v1duala 1rrespect1ve of
-.eolour" phaeomelanosomes are founﬁ 1n addltlon in redheads and. 
?certaln types of alblnzsm i.e, yellnw mutants, rufous alblnog |

'and 1n the Hermansky Pudlak syndrome. Var;atlans 1n skln and

hair colour depend on the type and gize of the melanosomes, the'”'f :f'

..  de9ree of melanlsatlon and state of aggregatlon of melancsomes

[Quevedo et al £1986¥1._ Our South Afrlcan Negrold tyr651nase.

L p051t1ve alblnos who aré are Slmllﬁr lﬂ cllnlcal appearance oo
-;Amerlcaanegrold tyroslnase-posltlve-alblnos reported-by-wltkopi

.'_show slmilar electrom mlcroscoplc flndlnga,'alfferlng only ln; 
;that melanlsatlon 1n the skln was lllghtly more advanned in

' Wltkcp s serles [W;tkop et al (1984)].-

The reddlsh tlnge seen in - rufous alblnos has prPV1ously been.:
l'accounted for by the presence of phaeomelanosomes [Wltkop
(198§J].- Hp_and.cowarkhra-fpund 1ncompletely“melan;sed-
eﬁmelanqéomes_and_phaeqmelanoéomes in £he Héir'hqib;fcf_

JaPaneae-yéiIéq mutants'fﬁu et al (198011.' Wiﬁﬂbp_a@&
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coﬁbrkg;s de§criBe&'the.Séméﬂfeatﬁfes'in theIQErméhskY;Pﬁﬁiakfﬂ'

 sY“drcmé {Witkopfeﬁfal 11983}] The melanQSOmes in all these:

_ alblnos resemble thoae found in red—halred Caucasold:.   "

:Ouf-rufbus albihds had*fe&aish"skin'ahd'héirlj It wasi'
Eprev1ously reported that phaeomelanosomes occur 1n South

"Afrlcan«rufous-alblnos [Kromberg et=a1 tlggﬂ)l, but thzs cauld

fﬂUt be canflrmed ln the present study in: whlch rewexamlnatlon'"'

of the same halr bulhs and skln blOpSles falled to conflrm the

the skln and halr of our rufous alblnos.: The presence of

eumelanln w1thout phaeomelanln does not explaln the dlstlnctlve

 redd1sh tinge seen 1n our rufous alblnos._ Perhaps the.:°

AT .

. Presence of phaeomelanosomesn Only eumeTanosomes were found 1n .'

- ﬁxplanatlon could lies 1n the presence of. masalc forms IJlmbow o

et al (1983)] or alternatlvely nur 0= called rufous alblnos may;'

form a separate genetlc entity in- whlch the reddlsh colour is v R

'due-to ;ncomplete melanlsatlon~of eumelanosomes. o



. CONCLUSION o~

Cllnlcally South Afrlcan Negr01d tyr031nase poSLt1VE alblnoa_. V

'resemble Negralds elsewhere ;n the world Wlth tbe 8ame

"dlsorder.f One of the maln purposes of thls study was- to recordvﬁs~-'

'the prpsence of plgmented lealons 1n cur tyros;nase posmtlve

alblnos.'

“?igméntéﬁﬁnaéGi ﬁéfé”féuﬁdjiﬁnﬁd%:bf tffosinasé'pogitivé't :} f
. Negro1d alblnos and ?0% o1E normal blacks and the ‘mean number.
.]iper person was 12 and 17, respectlvely. Tbe trunk waa-the maln:
T osite 1nvclved 1n both groups.. Dendrltlc freekles were fOund onm”\
”sun expoaed parts in 43% of the alblnos.: These were dlS“ |

-tlnqalshe& by thE1r lrregular, branched shape, llght to. dark
: brown colour and large Slze {0 5 - to 3cm1._ Cllnlcally and
'_-hastolcglcally they are unlque.- Solar keratoses occurred mofe'n

: i:eguently in-albanS W1th0ﬁt frgcklas (73%-versus bo%_;q thosg'zr
withbut) Eonfiﬁminé.thegéuné.frﬁtectiae foie'of the increésé&”
:ébiiiﬁy'ﬁo foéﬁ pigmant.in.this grohp; Genetlcally thls gr on
may have a p““fp““~type allele at the g locus whlch could
cause a reversion to plgment productlon. Th&re waa no -
ecarrelation between the number of naevi znd the number of
 keratoses. Rac1ally detarmlned palmoplantar plgmented macﬁlea.
 were found in 75% of normal controls and in none of the

albinos., -~ . : A T



3_In the skln of tyros;nase po31t1ve alblnos eumelanosomes were .

': -f£aund 1n stages I to II, slngly 1n the melanocytes and 51ng1y5 

  or in grnups 1n the keratlnocytes.“ In the halr bulbs these

'{_melanosomes ware found szngly or grouped 1n stages I to Iate f

*stage III ~ The flndlngs 1n oqr tyr031nase 9081t1VE;a1b1n05

 showed that the melanoaomes @f the halr bulbs were-ldentlcal toﬂj o

_other repcrts, but thase in the skln were . slightly 1355-.;   
: melanlsed., . B | |

LI

. Séuth-éf;idaﬁ'rﬁfdu;'Albinns 1dok.ﬁbfeﬁliﬁé rﬁfoﬁs Nlﬁerlans:_ﬂjf
'ithan Papua New Gulneans In the skln of rufoua alh1n05, .' -
feumelanosemes were found 31ngly ln the melanocytes ln stages T
']to IV and 51ngly or in. grqups 1n the keratlnocytes 1n stagesf””'
';*III and IV. fIn the halr bulbs only eumelancsomes in. atages I
to early stage III were seen slngly and 1n groups.3”_j0ﬁr -
Ltifous alb:l.nos may be a d:!.st:!.nwt genet:l.c entlty s:i.nce they

e falled to demonstrate the phaeomelanoaomes found prev1ously in.. ~

E rufous alblnos.ll '

o

B
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