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I. INTRODUCTIOt 

The skin is sometimes said to be a window to hueen 

biology and pathology. Many processes of life whether 

normal or abnormal, are reflected on the body surface 

(Olvency, 1981). 

Vitiligo is charactarised by the development of 

depigmented patches on the skin (Goudis St AL** 1919) which 

may be due to exhaustion of n*lenocytes,  blackade of fore. 

mation of melanin or disappearance of m3ancytea. Neuro-

chemical factors and self destructive processes by the mel. 

abocytes may also have a possible role in the disease 

(kj it Singh Kmiar 1980). 

Vitiligo is one of the camuonest pigmentary problems 

in Xndia (Mathur ja U.,, 1974) • It is a very caimuon die 

order which affects atleast 1 per cent of the population 

and is usually gradually progressive over many years. 

Vitiligo affects all races and both sexes seem 

equally vulnerable to the disease. Approximately 50 per 

cent of the patients develop same forms of the disease 

before age 10, but vitiligo may have it anytime from infancy 
to senscence (Domonkos et al., 1982). 
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rrue vitiligo must be differentiated from temporary 

secondary depigmentation which may be seen in ttnsa 

veraicolor, pityriasi' s rosea s.borrheic dermatitis or 

follaving exposrure to anti cxidanti, In these condition a 

pigmentation usually returns after subsidence of the mild 

to moderate inflammation or withdrawal of the chemical. 

The etiology of vitiligo is unknown but it must 

infrequently follows an insult of some kind to the system 

(Behi and Dhatia 1973) • The relative  frequency of vitiligo 

has led to a discussion of the relationship between vitiligo 

and pernicious anemia, diabetes mellitus and an immunologi-
willy effective thyroid disturbances (Korting and Denk, 1976), 

Most of the Indian clinicians believe that gastrointestinal 
worms may be factors contributing atleast partially towards 

causation of vitiligo (Rahnbir Singh and Gurmohan Singh, 

1980). 

There is no eatjsfactory method of treatment for 

vitiligo. Administration of oxypsoralen tcpically, orally 

or both in conjunction with exposure to natural sunlight 

appears to be encouraging. 



The black and brown pinent is of most animals 

are forms of melanin. The enzyme  responsible for melanin 

formation is tyresinae (liendez, 1915). 

The activity of the enzyme tyrosinaee depends on 

the availability of the trace element coppr. It was 

suggested that zinc may play a part in the formation of 

melanin, Copper and zinc levels were estimated in serum and 

skin of the vitiligo patients (Molokia and Portna!, 1973). 

The nature of association between zinc and melanin remains 

unexplored0  It has been suggested that melanin may be 

acting as an potent chelating agent binding zinc (Ashak 

Ghorpade 11 A&*, 1982). 

The interaction between copper and vitamin C, iron 

and vitamin C have been studied in other species (Mime 

and Tznayl, 1980). 

The analysis of body tissues and tissue fluids for 

trace metal can often provide information that is useful for 

diagnosis and treatment of the diorders (Delver, 1916). 

In the present investigation an atten had been 

made to studs 
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the tyroeinase activity  in the ikin and to 

evaluate the level of capper, zinc and iron in 

aer*i and skin, 

ascorbic acid in blood and 

melanin in urine, in order to understand their 

rietionship to the development of vitiligo. 
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II. REVIEW OF LITERATURE 

The literature related to this investigation 

'Biochemical studies on v*tiligo' is presented under the 

following headings a 

Introduction 

Incidence of vitiligo 

Effct of age and sex on vitiligo 

Role of heredity on vitiligo 

Be  Mechaniem of pigmentation 

F. Histopathology 

C. Clssi1ication  of vitiligo 

Dermatological studies on vitiligo 

3. Digital pattern in vitiligo 

2 • Non nervous vascular reactions in vitiligo 

3. Sweat gland reaction in vitiligo 

Biochemical changes in vitiligo 

3. Enzymes of s*rum and skin 

Role of trace elements in vitiligo 

Vitamins and Tyroaine metabolism 

3tudy of blood groups in vitiligo 

Urinary phenolic acids 

Influence of Hormones 



7, Level of serUM cholesterol in Vitiligo 

patients 

Differential c*int of laucocytes and 

h*nogloin in vitiligo patients 

Effect of water 

20. serm and urine creatinine in Vitiligo 

patients 

J. Vitiligo and other associated diseases 

2. Vitiligo and pernicious anemia 

Vitiligo and intestinal parasites 

kexkinaon's disease and vitiligo 

Vitiligo and grave's disease 

Ko  Treatment 

1. Allopathy 

Steroids 

Clofazimine 

2. Photochomotherepy 

Use of B methazy psoralen 

Topical use of Anacarcin Forte(r) oil 

A, Zntroductio2i 

Vitiligo is an acquired disfiguring pigmentary 

anomaly of the skin manifesting white patches, surrounded 

6 



7 

by a noxmal or hyperpigmented bordert the depigmented skin 

is normal in all ether ispects. The hairs in the vilili-

genous arcs tmuUy become utite also#  very rarely 

patches may have a red infXa tory border. 

Vitilige is more prevalent in the tropics than in 

the cold regions. Dent skinned persona seem more frequent-

].y and more severely effected than light skinned (Donmonkos 

1982). 

The reported incidence of vitiligo in various 

dermato].ogicel clinics in India varies from 3.5 per cent to 

4.3  per cent. (Dutta, 1971) • Trauma in predisposed individu-

als may induce vitiligo as a Koebner isomorphic response 

(Coondoo qj Aj, v  1976). 

Many disorders have been reported in which there is 

an associated higher incidence of vitiligo especially of 

the later onset types, Most of thoie are disorders of 

ccsanonly spctLated to be o autoimune pathogenesis's for 

example byperthyrodisra, hypothyroidism, Addison's disease, 

pernicious anemia, hypaparathyrodisim and rheumatic 

disease. 



ri 

Vitiligo like changes in the skin were detected in 

27.2 per cent of the workers producing phenol coiteining 

additives. Dark haired men were found to be more subject 
to dep ientation (Telegina and floiko, 3972). 

Vitiugo affects all races and both sexes seen 

equally vulnerable to the disease. Xn about 50 per cent 
of the patients vitiligo starts before the 20th year of life 

and in about 20 to 30 per cent of cases there is a Lamiliat 

incidence (Korting and Dank, 1976). 

There is a pronounced daninantly inherited predis-

position to the disease as indicated by the observation 

that about 25 per cent of affected persons have a fnily 

history of the sene problen (Mochella ., 1975). 

E • Msczi s of Pigmentton 

Mel enogenesis involves the progressive oxidation 

of the eminoacid tyrosine and the product is subsequently 



Polymerised and linked to protein. Xnitial3.y tyrosine 

is bydroxylated to dihydrccy phenylalanifle (DOPA) which 

is then d.hydrogeflatsd to quinone. A sing].e enzyme, a 

copper containing aerobic oxisase is now considered to 

be responsible for both tyrosirtase and dopa aicidase 

activity. Dope quinons rearranges to form an indo]e 

couM,1  leucodcpachroi*. which is subsequently debydro-

genated to dcpachrome and then decarboxylated and rearran-

ged to form 5, 6 dihydroxy indole. This is further 

oxidised to the corresponding quinono which becomes poly-

merised end linked to protein. The stages of me] anogeneis 

are illustrated in figure 1. 

Four biological processes are involved in melanin 

piaentation. 

Formation of melanosotztee in melanocyces 

)41anizatiGn of aslanoss 

Secretion of aslanosomes into keratintes 

Transport of mslanoscmes in keratjnote5 with 

and without degradation in lyoø like 

ozganells (Rook g !.. 1979) 

S 
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There is marked absence of melenocytes and melanin 

in the epidermis. Ristochemical studies shows lack of 

DOPA positive melanocyts in the bese.l layer of epidermis. 

Electron microscopic studies confirm the loss of meleno 

cytse that appear to be replaced by 1angez1ans cells. 

Dgenerating melanocytes are found especially at the margins 

of vitiligo. There is also an izcreased cellularity of 

the dermis. Oocaasiønally a raised erythematous border 

is seen and in this inflamatory vitiligo the &Un is 

infiltered with lyziiphocytes and hiatocytas. 

C, C1assificatt2 of-  Vitilicro 

Three types of viti]igo can be demonstrated histo. 

logically. In the absolute type no dope positive aielaao" 

cytes are present. Two relative farms exist. One is 

itticb very weakly Dope positive melanocytea are present in 

normal nanber, the other in which the number of Dope 

positive melanocyte is reduced but the remainder are euler.' 

ged and have elongated dondritic process. Melanocytes 

appear to be replaced by langerhans cells in some cases 

(Rook jft A1,0  1919). 



The depigmentation may rarely became generalised 

or universal, tour types have been described according to 

the extent and distribution of the involved arsat 

localised, including a linear or segmented 

pattern 

gex*raUsed 

a) univerel and 

d) perinevie (halonerves) 

ita1 tern in vitilio 
_____ •s_________-ae_ — 

Significant differences were found in digital 

pattern of the two sexes in the controls as well as patients 

(Singh ja A,,, 1983). 

Nc ervousjcu1ar Reaction 

The" was a relatively increased blister resorption 

time, increased bleeding time and increased duration of 

blanch reaction in the vitiliginous skin. The results were 

interpreted as possible showing an inhibited nerve tonus 

and altered conditioning#  perhaps dite to local syzathetic 

hypotonia (Dutta and Dermat, 1972). 

11 



3. Sweat clx1 H tOcY fl Viti 
_*s *p 

Resistance to the conductance of a minute direct 

electric current was used to asses the functional iflteii 

grity of sweat glands in normal and affected skin. In 

25 out of 71 cases of vitiligo increased resistance to the 

electric current was observed indicating sweat gland dye.. 

functions. Various degrees of inflaxrnatory and fatty 

aerolar degeneration of sweat glands were observed (Gdkhale 

ALOP 1977). 

I. aicheical Studies on Viti.Uc 

1. 1nzmea of Serum and Skin 

a. TvrosLnane 

The role of tyrosinase in controlling the melanin 

formation is seen in the gold fish (EEDR. 197) • Jilthough 

the majority of the workers feel that the this single 

enzyme carry out both the conversion of tyrosine to DOP 

and the conversion of DOPA to Dopaquinone  (FitzpatriCk, 1971),, 

studies showing that two distinct enzymes for the conver-

sion of aerobic Dopa oxide and peroxide have been reported 

(okun, 1973) • Tyrosinase Is currently felt to be the only 

enzyme required in the synethesis of melanin by the Raper.. 

mason Schemes 

12 
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Dope reaction was completely absent in Vitiligin-

ous areas in 24 cases and was present in low intensity in 

6 cease. 

In the b.aatoxylsun and Rosin stained sections, 

1*dc of melanin pigment was apparent in the vitiligunous 

skin of all patients. In S cases the demarcation between 

normal pigmentaid and vitiligunous areas was fairly sharp 

(sarun and Prebakar, 1900). 

The activity,  of the enwjme unvlved tyrosunase 

depends on the availability of the trace elemui copper, 

Metal binding agents as well as metals carpeting with 

copper can inhibit such activity (Molokhia and Purtnoy, 

1973). 

The incubation of skin with DOPA is used to detect 

the tyrosinase activity and thus for the demonstration of 

of melenocytee. 

Be ercxicase 

Mamealian peroxidaae can mediate enzymatic conver. 

sion of tyrosuno to melanin in the presence of dope as 

cof actor. Mezanalian tyrorinase has strong 40ap oxidase 

activity but there is no conclusive evidence that it can 
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significantly ozidise tyrosine to r*slat'in. Peroxidase 

may be the ensyse that initiate aslain synthesis invivo 

tyrosinaso may utilise dope synthss teed by the enzyziatic 

activity of percxi&se. Ty=sinaxe may fuition primarily 

as a dope oixidase (Malkinson and earson, 1971). 

Girt ., (1980) reported that when cotared 

to normals the vitiligo patients had slightly  higher levels 

of sartua aerulcp].aamin. 

It was reported that ser*s alaniue trazueninass 

were higher in vitiligo patients when aotarsd to the 

normals (Qiri as AL,. 1980), 

2. Role of trace Elemonts in Vitilio 

A deficiency of trace element can be wholly or 

partly responsible :1! or a ntmter of disorders (Martin 

Laker, 1982). 

Mltie1sment analysis of poetmortam tissue specimens 

carried out by Tipton (1961) and Butt g., (394) 

ehcxed the consistent presence of more than 20 trace metele 

in normal tissues. 



Copper asruss as a prosthetic group of tyz'osinaae 
in t)w production of melanin pigeinents (Bradfield MI AL.,, 1980). 

Copper and zinc levels wets estimated in serum and akin 

o nineteen vitiligo patients. In vitiligo there was a 

significant reduction in serum zinc wtile copper levels 

were increased in the hyperpigmented gone surrounding the 

lesions. Chemical inatysii of melanoacmea has revealed a 
high zinc content and it was suggested that zinc may play 

a part in the formation of melamin, Certain vitiligo had 
subnormal levels of copper (Molakhia and Portnoy, 1973), 

The nature of association between zinc and meldnin 

ramains unexplored0  It has been suggested that melanin 
may be acting as potent chelatthg agent binding 21n0 (Mhok 

Ghorpade and Reddy1  3982). 

Various studios on serum copper levels in vitiligo 

patients 1-save shown a tendency to low levels (isal and 
Raj agopal, 1970) • Behl. AS JI-o (1961) damonstrated signi-

ficantly lower levels of serum copper in vitiligo cases 

coqar.d to normal, Serum copper was determined in 21 
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normals and 24 vitiligo patients. The mean serum ionic 

copper was lower in this disease but the difference fron 

the normals was not significant statistically (Rajagopal 

3971). 

Srwn concentration of zinc are certainly low in 

some patients with leg ulcers as well as in other chronic 

diseases. Skin levels on the other hand are not reduced 

(Dacbovski I& aLq,,, 1975) and eertn levels do not correlate 

with wiole body zinc (Hawkins J1 1916). 

Owing to the role of cuprcprotein in melanin 

frmation.' Huriez,  at ti., (2,972) studied the two varieties 

of blood copper in 12 patients with vitiligo and 30 controls. 

The alba4n bound copper in controls lay between 80450 rng' 

100 ml.. in 72 cases of vitiligo serum copper was lees 

than 85 ug in 29 per cent and less than 50 ug in 10 per 

cent. In 50 per cent of cases the serum copper was normal. 

The Low cases with a serwt copper above 350 ug ha sari 

other 4Lseaees such as hepatitis, hyperthyrocUn or cancer. 

The mean eerna iron values do not vaxy significantly 

in vitiligo patients when cauje red to normals in the 

corresponding age group, 

16 



The mean serum manganese values of patients do 

not differ significantly from the corresponding values 

of the normals. This shove that serum manganese levels 

are not changed in vitiUgo (Girt ., 1982). 

There is hardly any change in the levels of 

potassium and sodium between patients and controls of the 

same age groups (Girt g, j.,  1979), 

3. Vitar4ns and Trosine Metabolisi 

The level of ascorbic acid in blood, which in a 

better indicator of vitaaiin C status in vitiligo patients 

ranges from 0.2 1.4 mg per cent with a mean of 0.5 mg 

per cent ithers as the normal value is 0.2 1.2 mg per cent 

with a mean of 0,73 mg per cent (V. 3ov and Gcpalan, 1964). 

The mean ascorbic acid values are increased signi'.. 

ficantly in VItLligo patients when compared to normals upto 

30 years. Above 30 years of age the serum ascorbic acid 

values of patients do not show any significant variation from 

the normals of the same age group (Girt ., 1982). 

17 
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There is &me evidence indicating that folic acid 

and vitauin 812are also involved in tyrosir* metaboli 

Duncan 1961). 

Btud of *3ood in VitUL 

Thore was no significant difexence in the distri 

bution of various blood grows in the patients hating the 

vitiligo and controls (Kuer ttal., 3983). 

urinary Phenolic AciAs 

1)opa besides being converted into melanin is also 

metibo1iehed through other pathways accounting for urinary 

pbenolic acids like 3u.msthoxy 4.hydor*y phenyl acetic acid 

and 3-methoxy 4-hydroxy phenylpyruvic acid. There was no 

significant difference in the excretion of the cccunon urinary 

pheno'. La acids in the two ç'roups. (Verma et al,, 1973). 

Xnf3.uex' of Hozmone4 
--- ..--'-- 

Mel anogene sis is influenced by certain plypeptide 

hormones of the pituitary and also to some extent by the 

steroid horzaones. Thus adrenocorticotrophic hormone like 

peptides aect its melanin content (anet Marks, 1983). 



7,, Levels of Serum Cholesterol in vittli2o Patients 
-- 

There was statistically significant increase in 

sernn cholesterol level of vitiligo patients when ccwrared 

to the controls of the same age çroup ((.tri tM A, , 1980). 

8. Diff era ntia3. Count of Loucocytes and Heanoolobin_in 

When ca red to controls the polymorpb counts of 

tha vitiligo patients were 3ignificant1y different, the 

1jph0cyte count was increased significantly (Girt  11 

1980). 

Giri et al, (1979)   reported the hemoglobin level 

to be between 11.1 to 12.8 per cent in vitiligo patients. 

90 f fact of Water 

An analysis of drinking water in and around 

Coimbators where prevelence of vitiligo is high, shoved 

that cepp and iron ware present in very minute amounts., 

much below the standard limit suggested by the ICMRS  Hence 

it was felt that water could be an aetiological factor 
in the development of vitiligo in and around the Colmbatora 

city. This was supported by the fact that the copper levels 

19 



in the serum of vitiligo patients were low (Sudha Naik, 

1979). 

1.0. Serum and Urine Creatinine in vitj].jcio 

Mean serum and urine creatine values were decreased 

significantly in vitiligo patients when compared to 

normals in corresponding age groups (Girl jvA U,*  1982). 

71-111 

A relation has been found to exist between vitiligo 

and several prernnubly autoinmnirze disorders, incinding 

pernicious anemia, thyroid disease and diabetes mellitue. 

Permicious anemia is about 30 time as frequent among the 

patients with vitiligo as among general population 

(Dawber, 1971), 

2, Viti1io and Intestinal Parasistes e aaaaansae.eaeasaaaee 

Most of the Indian clinician believe that gastro 

intestinal. disorders Uke chronic amoebiasis and intestinal 

wor* may be factors contributing atleaat towards the 

causation of vitiligo (Rahnbir Singh and Gurmohan Stngh , 1980). 

Only 18 per cent of the cases were the intestinal parasites 

detected of course entomoeba taping the list (Behl and 

Bbatia, 1972). 

20 
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One case ont of 28 with Perkinson' a diecase 
p 

treated with LDopa had also vitiligo (I,rragirre, 1971), 

4. Vitilioo and 0rav a Disease 

In addition to the characteristic features of 

Oraie' a disease, acme patient a have been noticed to have a 

typical vitiligo (Ma3kinson and Pearson, 1971). 

X. Treatment 

So far there is no eatisfactory method of treati. 

ment for vitiligo. 
L. Mw 

 

Harry Brostoff and Jonpthen Bras stoff (1978) 

reported that prolonged treatment with corticosterolda 

produced cclete r*aeision of extensive vitiligo. There 

have been few reports of some rep intati on of each active 

lesions following intralesional or topical treatent with 

highly potent anti isfienmiatory corticoeteroids (Kandil, 1970). 

Ciofazimir* in Vitilo 

Vitiligo patients were given oral ci of asimine and 

re exposed to sun rays for 30 minutes daily. Significantly 

23 
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more patients in the treated group developed repigruentation. 

But the pigment diseppssxsd noon after stopping the 

treatuent (Shash JM A&** 2981). 

The drugs used are pbototoia compounds. psoralene 

which are known for decades for the treatment of vitiligo 

(Natk. 2983) • The drug used was 8.methoxy peoralen. 

Topical application of Anacarcin Forte (r) oil 

was tried in 20 Cason of vitiligo. Seven canes showed 

excellent results. Side effects like intense itching 

vesication and pustulation was seen in two cases. One case 

hovod urticartal rash (Panshi. 2980). 
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111 • £XPIW114NTAL PROCZIVR 

The experimental procedure for the present stut 

*Blcx:hmLcal Studies on Vitiligos is presented as follow., 

Selection of patients 

Collection of skin samples 
Collection of blood and soparation 
of sar* 

Collection of $rine 

S. Pnalycis of skin 

Analysis of ser 

Analysis of urine 

el.gtLon of Datientes 

Thirty vitiligo patients were selected at random 

from among those ttendinq the Government General Hospital, 

Cotabatore, for treatsent. They were of ages ranging I rc*n 

S to 70 years. 

Thirty healthy noxmal individuals of he Came age 

group were selected for comparison. 

From five vitUiqo patients, five skin biopsy samples 

were collected. 

Skin biopsy samples were taken from five normal 

healthy individuals also for comparison. 

Collecticn 3f skin samlee. 
The discs of skin which were punched out with local 

anesthesia have been used for clinical diagnosis. The 

punch was of various diameteree iron 2 to Some 



3. coilaction of b400d and seoazatLcn of sex. 

The blood was collected as followas (Oaqr, 1971). 

Tied a Tourniquet (of soft rubber tubing or * strip of 

bandage) tightly around the arm of the patient, a 

couple 01 inches above the elbow. Had the subject 

clench his list firmly, washed the skin surface above 

the most prosinent vein an the inner surface of the 

elbow (Usually thamsdian basstilic) with 70 per cent 

alcohol, allowed to dry, held the vein ii*nobile b 

pressing on it with the thab below the elbow and into 

the vein inserted a sharp sterile hypodermic needle 

(ni*ber 20) an inch and a half long which was attached 

to a dry, sterile syringe of suitable aapacity. The 

needle should penetrate the vein I rcm the side and at 

an angle of SOIO with the surface 01 the arm, the level 

of opening of the needle being kept upward or the other. 

side. AS soon as the blood was se•n to enter the 

syringe retracted the plunger slowly until S .5m1 of 

blood had entered the syringe. ne.f ore raaoving the 

needle I rcm the vein loosened the tourniquet, had the 

patient unclench his fist and an the skin, at the point 

of entrance of the needle, held in place a small pad 

of folded gauze, Ioistsned with 70 per cent alcohol, 

withdrew the needle, detached it from the syringe 



(not too vigorously which might cause heXnolysts) and 
then transferred to a cantifuge tubs. Pressure on 
gauze pad will ef festively prevent bleeding fran the 
akin punctuze. Xt is important that the pressure be 
maintained for minimum of £ iv. minutes, to prevent 
the formation of a painful hematama at the site of 

puncture. 

2.5*1 of the blood was transferred to an óxalated 

bottle for the estimation of Meorbic acid. 

3.nl of the blood, after being transferred to a 

centrifuge tube was allowed to clot. The clot was 

carefully removed and centrifuged, after which the 

supsrnstant was separated. The separated serum was 
frozen till used for analysis. 

4* rSQjjSStLqB of urine. 

Mcrning urine samples were collected fran both 

patients and ncrmal.s in bottles containing small amount 

of xyl.ne  as preservative. 

5. aRAIMM of  Was 
a. Determination of tyrosinase activity in skins 

•p--*-  _i. w,-- - - _t.-____ 

1. Zrar1tLoa j"!La,j2,7 )± 
To obtain cell free preparation for enaymic studies, 

hanogenisation of the skin has been a challenging problem. 
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Hmn skin was I Lrst cut into pieces with scissors in 

salt solution (0.9% w/v) and then subjected to hasoçjega. 

sation in Teflon Nogenis. After hcinocienisat.icn, the 

tissus debris was reov.6 and the hcnosnata was then 

subjected to csntrilugation and the supernatant was taken 

far the upexiissnt. 

2. AGIOX Jf.TXrqO.JnJJsSa&i1iyjHorowita et at. • 1970) 

Pri1s 

Th, conversion of dopa to the red coloured oxidation 

oduat dopachros., ih followed photcan.triostly. The 

initial rate of the reection is proportional to the 

saxpm concentration. 

Tyrosine 

02 2 dopaquinone 2130 

- - - 

Tyrosine + 3/2 02 dopachrcme + 2H20  

8o6ium phosphate bUffero  0.1 He  PH 6.0 

DL Dopa 4 mg/rn] in buffer. 
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Procece s 

1.0 ml of the supernatant was diluted to 4.(l 

with buffer and equilibrated for 4 S minutes in a water 

bath at 30C. At time sero, 1.0 ml of the dDpa solution 

was added rapidly with mixina and the absorbancy was 

read at 420 mu in a X].ett'Swnmruon photo electric 

calorimeter. Mter incubation for 5 minuted at 30C, 

the mixture was shaken again and a second reading was 

taken. The change in &*orbancy is proportional to the 

enzyme ccentrat.ion. 

Similarly for stan6ard 1 micronole of Dope Was 

added to the assay mixture and the change in absorbency 

was measured. 

Pef,initipn 99  tnit * 

The unit in the amount of tyrosinase, which catalyses 

the traneforrnton of 1.0 micromole of substrate per minute 

under the above conditions. 

Calculfition 

Initial reading of the standard • A 

Final reading of the *tandard - B 

Change in absorbency of the 
standard • ( A) 

Initial reading ce the sampla - X 



flnsl rosama od the 1s . V 

ø'.nao to bey of the 
8p3* • 

Chase, in beebicy me the st4d i.e to 40 A) 

It"* I *&t Cd the 

. . Chens in ebet**e .1 the UNpIC I.e (V * 

ccts..pande toLI 3  Lt.. 

n,i u 'qw WW ij 

jama the tron. s1nts Its *in eepp. *thc and 

iron was. .nelys.& tcs the ast1istion 01 the abe 

trace e10naste Pip'e (16) aethod was  sallowide 

shin on digest&tw with triple acid ($Lta?ic soLd 

aclph*ris acid and push lade acid in the ratio Cd 

*s*tl) liberates int6 solution the trace oleiants. 

1060 av  01 00 4WO Wopsj son$m  was taisan in a 

wicrolejldkal 9106 WhiGh was provics.3y washed with 

glass disti fled water and *ind oa#4 to this wee eddsd 

1.4 o the triple acid. The astwt*sr was eh&isn well 

Fm 



digested on a *and bath with occasional shaking. The 

digestion was continued till no more brown S *es evolved 

and the solution of the flask became colourless. The 

digested mixture w1s transferred to a graduated tubs, 

the waahincja being done with double distilled water, and 

the solution was made upto the mark 5.Cnl with double 

distilled water. This solution was used for analysing 

the trace elements, using the Atomic Absorption 8pectr0 

otomstsr (AA 120 model) availabl, in the Soil Science 

Departaent of Tamil Nadu Agricultural University. 

The method of (2, 4) Dinitrophenyl hydasatne was 

followed for the estimation of Ascorbic acid (Varley 

ct aX., 1980). The details of the method arc given in 

Appendix I. 

I_ 

among the trace elements in serm copper, zinc and 

iron were analysed. For the estimation of above elements 

Piper's method (1966) was followed. 

Serum on digestion with triple acid (Nitric acid, 

Sulphuric acid and Perch lorio acid in the ratio of 

29 



$ s 2 1 1) liberates into solution the trace elements. 

3.oml of the serum sample was taken in a mLcro' 

kjelal digestion flask which was previously washed 

with glass distilled water and dried and to this was 

added 10.0 ml of triple acid. The mixture was shaken 

and digested on a *and bath with occasional shaking. 

The digestion was continued till, no more brown fanes 

evolved and the solution in the flask become colourless. 

The digested mixture was transferred to a 25.0 ml standard 

flask, the washings being done with double distilled 

water. This solution was used far analysing the trace 

elements, using the Atomic Absorption Spectrophotameter 

(AA 120 model, available in Soil. Science Department 
of Tamil I4adu Agricultura' University. 

7. $.4vjis of  MILMI 

Qualitative analysis of melanin in urine was dons 

(varley, 1981) (vine Appendix II). 
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RESULTS AND DISCUSSION 



XV RSSULTS AND DXSCUSSIC* 

The results obtained in the present investigation 

"Sioch.mtca). Studies on Vttiligo are discussed under 

the Lullowing headings; 

1. Analysis of skin of vittliqo patient. 

Tyrosinase activity 
Copper content 

Zinc content 
Iron content 

2. Analysis of ser am of vitilicjo patients 

Ascorbic ci6 level 

Copper level 

Zinc level 

Iron level 

3. Analysis of urine for in melanin content in 
viti3Lgo patients and nozmals. 

I. 

a. 

The enzyme responsible melanin formation is 
tyrosinase. The tyrosinase activity in vitlligenous 

skin was conpared with that of the controls • The 

casparison is presented in Table I • Figure 2 indicates 
diagrammatically the same. 



The tyrosinase activity in vitiltgenous skin 

was I cunc1 to be decteased when canpared to that of the 

controls. The decrease was significant at 1 per cent 

levele 

992M  Contents 

Tne amount aE copper present in the skin of both 

patients and nzmals are shown in Table I • It is seen 

frcs* the Table I that there was no significant difference 

in the skin copper values of vitiligo patients and the 

contro3.s* 

çten s 

The levels of zinc in both patients and normals 

are pres.ntód in Table I. 

It is seen fran the T8bie I that there was no 

significant di Serene. in the skin zinc values of the 

vitiligo patients end normal.. 

Iron Contents 
-- 

Th, iron content of skin of both vitiligo patients 

and the normals are given in Table I. 

It is clear Iran the values that there was no 
significant difference btween the skin iron of the 

vitiLtgo patients and normals. 
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TANLE I 

COMPARISON OF TYROSINASZ ACTIVItY AND LVEL.S OP TRACE 
ELMTS (COPPER, ZXNC AND IRON) OF sxxN 

OP VITILIGO PATIENTS AND NORMALS 

Vittligo NOXVIal Groups 
Mean t S.D. 

. _-.__ ___t-----t 0 -• -_ 

Mean t S.D. 
---------- --- 

compared value 

Tyrosinese 5.7 , 1.320 
activity () in units 

Copper Ln 0.131± 0.022 
mq (B) 

Zinc in 0.588 j0.035 
mg/q (C)  

19.0± 2.230 A Vs * 11.403** 
 

O.1570.0147 8 v; b  1.2308  

 

0.937± 0.274 C Vs C 2.5289 
 

Iron in 0.89± 0.363 0.755±0.2113 1) Vs d 0.666  us 
(d) 

** 5iqni1icant at I per cent level 
N.S. Not eLQniitcant 



om 

z 

c 

'U 

ru 

3, 

Cniscj Of TYRO-slavosc 8cipgi7i 

184 TPE Sq~Cat j Of YV7iJLI6btP PiTut1$ 1avz 
flVCIkU1F) 

Horn&Q 



:- 

34 

2. &I"Zoig of serum of VtjJjppPptets 

a. MSOrbic 
- 

The mean serum ascorbic acid levels of the vitiligo 

patients and the controls are presented in Table XX • The 

same is diagrnatica.Uy indicated in figure 3. 

There was no statistically significant differences 

in the serum ascorbic acid levels between different age 

groups anonq both the controls and viti3.igo patients. So 

age is not cons iderd for aanpainQ the serum ascorbic 

acid levels. 

From Table II it is evident the,  there ws a mzrked 

increase in eeria ascrobic acid in the vittligo patients 

compared to normals. This increase is significant at 

1 per eant level. 

This is in agreement with the values reported by 

Giri (1979). 

Copper is an impoznt cone ti tuent of plasma and 

is present in two different fractions. The direct react-

ing copper fraction which reacts with sodium disthyldithio 

carbonate and ceruloplasmin which Is the copper bound 

protein. 



5rum copper levels estimated both in the patients 

and the controls are presented in Table U • )'iguxe 4 

diagraizastically represents the same. 

Mere the ccparison was done irrespective of age. 
The mean serum copper level was found to be lowered, when 

canpared to the control group. The diiference between 

the two groups was found to be significant at 1 per cent 

level. 

Girt M 1g. • (1990) and 1.al ja AL.* (1970) also 

reported that there was decreased sertrn copper levels in 

the case of vtti]jgo patients, ccanpared to tho normals. 

C. WS bsvelg * 

There was no statistically signiLLcant differencq 

in the aerz zinc levels between diferent age groups 

nonq both the ccntrole and vitLligo patients. So age is 

not considered for canparing the serum zinc level. The 

zinc levels of vitiligo patients and controla were eetL 

mated and values are presented in Table U • The same is 

inicated in Tigur. 4. 

Table XX shows that eertv tne levels of vitiligo 

patients were decreased canpared to th norm4ts. This 

decrease was significant at 1% level. This ares with 

the earlier report of Girt (1982). 



6. 

The levels of •ertz. Lton of vitiligo patients 

and controls are shown in the Ta)4e IX. The some is 

thdicated 6igrnatiaa11y in Figure 4. 

The comparison was done irrespective of the 

age group. It is evident from Table XX that there 

was an increase in the serum iron level in the case 
of vitiligo patients compared to the normal, and the 
increase was significant at oue per cent level. 
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3. ts-of  --Mjsjft_.g2rL  melanin cQfltent in vLti 

sa1LtatLve analysis of urine for melanin content 
was done both in normals and vitiligo patients. The 

taste showed negative results to both vitiligo patients 

and normals. 



SUMMARY AND CONCLUSION 



V. SUNHARY AND CCtCWSON 

In the present investigation the btoohamical 

changes occuring in skin, serwn and urin, of vttiligo 

patients were studied. 

7rom five vitU.igo patients among those attending 

the Govera*ent Genera' Hospital, Coimbetore, five skin 

biopsy samples were taken to study the tyrosinase act.t-

vity and the levels of zinc copper and iron. For 

comparison five skin biopsy samples were taken from 

normal healthy individuals. 

Thirty vitiligo patientc attending the Gov.roment 

Qeneral Hospital, Coimbatore were selected for collection 

of blood. rqual nisnber of normal healthy people were 

also selected for canpar Leon • With the blood samples 

collected from the patients and normals, levels of ascor 

bic acid, zinc, copper and iron were estimated. Patient, 

selected for this study had moderate affliction of 

vittligo. 

Urine samples were collected to analyse *hether 
melanin was zcreted in the urine of the vitiligo patients. 

The urine samples from normal individuals were also 

subjected to similar teats. 

Compared to the normals the wean tyrosinase activity 

of viti]igo patients was found to be lower. The difference 



was significant at 1 per cent level. The tyrosinase 

activity of the vitiligo patint.s ranged from 4.38 to 
7.02 units with a mean of 5.7 wiLts. In normals, the 

value ranged Srca 16.75 to 21.25 unIts with a mean of 

19.0 units. 

A comparison of the ltwels of copper in the  skin 

of normals and the patients suffering from vitiligo 

showed that there wee no otatistic4ly eicjnU Leant 

difference betwmm the two groups. The values of the 

normals varied from 0.1433 ing/g to 0.1737 mg/g with a 

mean of 0.357 mg/g. In vitiligo the value ranged from 

0.153 a/g to 0.109 ag/g with a mean value of 0.131 mçj/g. 

There was no significant difference between the 

v.ttiligo patienta and the normals, when the skin zinc 

content of the vttiligo patients was compared with that 

of the normals. In normals the skin zinc content ranged 
from 0.663 rrç/g to 1.211 ia/g with a mean value of 
0.937 mg/g. In the case of vitiitgo the value ranged 
from 0.553 mg/g to 0.663 ag,/q with mean value of 0.5OEknc/g. 

There was no etatistically signif Leant changes in 

the now skin iron content ofvitiltgo patients compared 

with normals. The value of the iron content of the normals 

ranged from 0.543 mg/g to 0.966 mq,g. with a m.an value 
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of 0.735 mg/g. The iron content of the vitilicjencus skin 
ranged frau 0.327 mg/g to 1.253 mg/g with a mean value 

of 0.59 mg/g. 

A coaparl.on of the levels of serum ascorbic acid 

in controls and vitiligo patients indicated a higher 

serum ascorbic acid levels in vittLigo patients. This 

difference was stati*tically eiguifict at 1 per cent 

level. The value ce the serum ascorbic acid of normals 

ranged from 0.445 mc/100ml to 0.845 mg/locml with a mean 

value of 0.645 eq per cent. The value of the serum 

ascorbic acid of vitiligo patients ranged from 0.572 

ag/loOm) to 1.1977 ag/lOOm) with a mean value of 0.895 

eq/1OOml. 

The mean serum copper levels of the vitiligo 

patients was canpared with that of the no.cmals of correa-

ponding age group and this showed a decrease in the level 

of the serum copper in vitiligo patients. The difference 

was significant at 1 per cent level. The value* of the 

normals ranged frau 81.226 &g/lOOml. to 103.046 /-ig/10Omi 

with a mean of / 92.136 g/lOC*ul. But in the cue of 

vitijigo patients the value ranged from 68.56 g/1OC*4 

to 82.$34"i g/100ml with a mean value of 75.546 g/100*1. 



There was a decrease in serum zinc levels of the  
vitiligo patients, when compared to the normals of the 

corresponditg age gVoups. The decrease ws significant 
at one per cent level. The aezum zinc level of normals 
ranged from 146.153 r 9/10(al to 176.187 IA g/100m,t with 
a mean value of 75.546 /Ag/104n1, In the case of vitiliçjo 
patients the value ranged from 68.532pg/1omi1 to 02.532 

9/10l with a mean value of 75.346 cVloil. 

The mean  serum iron value increased IjJanLficantly 
at I per cant level in vitilige patients when compared 

to the ncrmals of the corr*4pondjn4 age group. There was 
an increase in the sari*' iron in the case of vitlligo 

patients. The ncmal value* ranged from 69.64 /g/1OCn]. 

to 79.2269/100n4 with a mean value of 

But in the case of vitiliqo patients the values ranged 
from 76.36 -g/looml to 93.206 tAg/20C4 with a mean value 

of 85,288 kg/1OCml. 

Melanin was found to bE* abs€nt in the urine of both 
vittligo patients and the normals. 

Thus the iiwertjgu,n zeveala that there was a 

decreased tyroidnasq actLvtty in vitilige.nous skin.. Ln 

creased levels of serum clscorbic acid and Lron, anci 1owerec 
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I*vel of serum copper and sinc in vitUigo patients 
when ccpared to the normaXs and the iea1nLn was absent 

in the urine of both vitiligo patients and nozaals. 



BIBLIOGRAPHY 



BIBLIOGRAPHY 

Ajit Singh Kumar, REvaluation of rsplacen*nt graft 

Sari and punch graft in vitiligo. 

and Puri, V,X, Indian Journal of Dermatology, 

1980 Venevology and Loprology, Vol.46., 
p.140. 

Ashake Ohorerpad., 0Zinc in DermatologyN,  Indian 
and Reddy, B.S.N. Journal of Drmatology, and Lepro 
2982 logy, Vol.48., p.35. 

Bender4, D.A. NTIls Aromatic Amjaoa cids Amino 
1975 Acid Metobolism, John Willy and So*e 

Neork, pp. 168 170. 

Bhal, P.N., and 
Shatia, R,K. 
2972 

Bradfield, R., 
Anjel Courdamo, Juan 
Bearti., George 0. 
Ouraham. 
1980 

0400 cases of Vitiligo A Clinical 
Theropeutic Analysis, Indian Jour-
nal of Dermatology, V01.9., pp. 52 - 
55. 

"The hair copper in Copper Defici 
ency'', The Lancet, Vol.11., p.343. 

Butt, E.M., Nurbasn,R.E.0 Tracemet1 levels in Hwan s*rtmi 
Gilmour, T, C., Didie, and Blood, Archieves of Environ- 
S.L., and Sister marital Helath1 Vn1.. rfl 

--------_ • V Cww 

Mariano, 
1964 



45 

CooMo, Sen N. 'Luccerma of iips, Indian 
and Punju. R.K. Journal of Dermatology, Vol.46., 
1976 pp.21 29. 

Dawber, R,R,RØ Melanocyte and Disorders of Pig.. 
1971 mentation*, Year Book of Dermato.. 

logy, Tear Book Medical Publishers, 
Chicago, pp. 57 59. 

Demonkos, A,N., 'Vitiligo, Androws Disease of the 
Arnold, H.L., and Sin Clinical Dermatology, W.B. 
Rjchud B, Odom Saunder' e Coiany, 7th Edition, 
1982 London, pp. 1057 - 1059. 

Duncan,C,G. Ascorbic icid and Tyrosins Mets.. 
1961 bolism, Diseases of Metobol ian, 

W.B.Saund.urCompany, London, 4th 
Edition, pp. 37 - 59. 

Dutta, A.K., and *Non nervo* lascular Reactions in 
Dement, D, Vitilig&', Indian Journal of Dexmj.. 
1972 to1ogy0  Vol. 37., pp. 29 76. 

Dutta, A.X. *Studi,s on Vitiligo with Special 
1 977 Ref ermnca to neural CorKqt Indian 

Journal of Dermatology, Venerology 
and Lsprol.ogy, Vol.43,, p.190. 

Delves, H.T. The Clinical value of Trace Metal 
1976 Measurements", Essays in Medical 

Biochemistry, Vol.2., pp. 37 73. 



4. 

Fitzpatrick, T. 3, 0BLo1ogy of z1anin 'igmentary 
1971 Syst.m', Dermatology in Genera]. 

Medicine, McGraw Hill Cosany, 
London, p. UI. 

GirL, .7., and *Bio.Chemical Studies on Vitiligo 
Sudha, N, Thesis euhuitted to the University 
1919 of Madras, 

3iri, .7. "Bio..Chemical Studies on Vitiliço0  
d vine ilr. Thesis Submitted to The University 
I98. of Medx*i, 

Girt, 7, o  and wSne Bio.Chemicel Aspects of Viti 
Usha..7. ligo", Thesis submitted to the tJni.. 
1980 versity of Madras, 

Gakale, B.B,, $kin Resistance to Liectric Current 
Late, N .Matha. , and and its Correlation with Sweat gland 
Damle, P.S. Histology in Vitiligo, Indian Journal 
1977 of MSdiCe1 Research, pp. 859864. 

Goudie, R,B,, "vitii ago Pattern Simulating Mitot 
Spence, J.C., and tune and Rhematic Disease, The 
Roan HackLe, Lancet, Vo].. IL, pp. 393, 
1979 

Harry Broatoff, end Vitiligo and Steroids", The Lancet, 
Jonpthan Broetoff. V01.12., p.23. 
1978 



41 

Horo%fits,N4H, , 
Marguerite fling, 
and George Horn. 
1970 

Huzisz, C., Bierte, 
Dequidt, • and 
Bialais. 
1972 

'Tyrosinaze', Methods in Enzyai-
logy,' Academic Press, London, 
Part A., Vo1.XVX., p. 615. 

'Disorders 0# Copper Metabolism 
in Vitiligo', Clinical Dermatology, 
Vol.99., pp. 9 40, 

Hata, 'ot.nsAar in xp1oning the Bib- 
1911 Chemistry of Human Skin', Essays 

in Biochemistry, Academic Press, 
London, Vol.71., p.31. 

lParragirve,' L.E. 'Pertinson' a Disease and Vitiligo'. 
1911 Excerpts Media, Dsatology and 

Renenology, Vol.27.7., p.419. 

Janet Marts. 'Metabolic Aspects of Skin Disease', 
1983 Journal of the Royal Society of 

Medicine, Vol. 76., p. 719. 

Kandil, E. 'Treatment of rocalised Vitiligo 
1979 with ZntraderaQl injections of 

Trisminolonc AcetamideTM, Dermatology, 
Vol. 140., p. 195, 

Kapur T.R., 'study of ABO Blood Group in Viti. 
Naucia,HIS.,Mohan.M.N., ligo ', Indian Journal of Dermato 
and Misers, M.S. logy, Venerology and Leprology, 

1991 Vol .47., p.92. 



m 

Kortifl. 044., Vitiligo", Differential Diagnosis 
and Denk, R. in Dermatology, Wole Saunders 
2976 Coany, London, pp.  365 = 366. 

Lal, S., wS.r'UU1 Copper Levels in VitiligoN, 
Rajagopal, G., Indian Journal of Dermatology 
and and Vanarology, Vo1.370  pp. 7 8. 
Subrainanyan, K. 
2910 

MaJ.kinson, D, • NROIe of Peroxidase.'rol• of Tyr'O'u 
and Roger, W. amass in Enzy1v4tic Conversion of 
Pe*raon. Tynosis to Melanin in M*]. anocyte$ 

Year Book of RDermatology Year Book 
Medical Publishers. Chicago, p.  31*. 

Ma.n Laker. On Determining the Trace Element 
1982 Level in Man, The use of blood and 

Hair*, The Lancet, Vol.11., p.260. 

Mathur, N.K., 0Vit1ligo with 1aised Bor'dmr, 
Bedi, and Indian Journal of Dermatology, 
3butani L.B. Venerology and Leprology, Vol.40., 
1974 p.27. 

Mitne., D.B., Eff act Of Vitamin C on Copper and 
and Stansly Tayl. Iron metobolism in the Oluinsapigs, 
1980 International Journal of Vitamins 

and Nutrition Research, pp. 301408. 



49 

I401okhia, M.M. 
and 
Benjem.tn Portony 
1973 

Moschells, 8.L., 
Pills Bury, D.M., 
and Marry J .Hrlay 
3975 

Neutron activation analysis 
of Trace elements in skin* 
British 4aurnal of Dermatology. 
Vol. 88, p.318. 

"Distuubancet of pisnta tion, 
Dermatology. 
W.I3. Sanders Cou,any, London 
Vol.11, pp. 1136 3119. 

blatak, R.P.C. *Photocheaotherapy in psoriasis 
3983 and vtiligo, Indian Jc*irnal 

of Dermatology. 
V01.28 p.45. 

Okun, 4.R• Concspt of melanogenasis 
1973 The possible synergestic functions 

of aerobic dopa czidase and peroMi 
dasew. 
Jonrnal of Biological Medicine.. 
Vol.46, p.535. 

olwancy, C,!,. 'Skin Cancer in Africa' 
1981 The magazine of World Health 

Organisation. p.2'?. 

oeer, B.V. 'Blood analysis and enzymes' 
1971 H*wkin a physiological chemistry 

TIA.McGraw H1L1 Publishing Co.,Ltd. 
New Delhi. 14th Edition, 
Pp. 3016.4037. 



Piper, S.S., 3oi1 and plant analysis" 
1966 Inter Science ?ublihod Inc. 

New york. p.203. 

Punshi, S.IC. "Topical use of Anacercin Forte(r) 
1980 oil in viti].igo0. Indian Journal 

of Dermatology, venerology and 
Leproloçy. Vol.46, p.102. 

50 

Rajagopal, G. 
Sardari Lal, and 
Subremanyam, I. 
1971 

Rahribir Singh 
and Qurnuohen Singh 

1980 

"Serum ionic copper in vitiligo" 
Indian Journal of Dermatology 
and vanerology 
Vol.37 P.O. 

"Vjtijio and 1itosti::;a1 Para$jtes" 
Indian Journal of Dermatology, 
Venerology and 1apr03 ogy 
Vol. 46, p.33. 

Rook, A • "Diordere of skin colour" 
Wilkinson, D,8., and ThxtbooJc of Dermatology 
Ebling, F.J.Q. Blackwell Scientific Publications. 
1979 Oxford Edinbuxç. 3rd Tdition 

Vol.11, p. 1421 

Berm, R B, and "Study of Riatopatho].ogy and 
Praba3car, b.R., inelarogentc activity jr '4ti1igo" 
1980 Xndftrn Jourxa1 of DermatoLogy, 

Venero]ogy and leprology, 
Vol.48 p.101 



53. 

Shash, K.S., "Clinical evaluation of clofazin%ine 
3981 in vitiligo". Indian Journal of 

Dermatology, Venerology and 
Leprology. 
Vol.470  p.100. 

Telegina, IC.A., "Vitiligo like changea of skin 
and of workers finganged in 7D,111analw 
Boiko, V.1. containiflg additin.". r6xp 
1912 Exrpta Medica, Vol.21,7 pp.31-34. 

Tipton, I.E., "Distribution of Trace Eloxnts 
1960 in the Hunan Body". In metal 

bixUng in medicine, J.!.Lippincott 
Co, PhiladelpIia, pp. 27-42, 

Varley, H. • Practical CLinical o-chamiatry 
Gowen !,ock, A$I Willizmi Heinnn Medicil Books 
Maurice Bell Ltd. , London Vol. 2 5th Edition 
1980 p.255 

Volov, A4  "Traneaminase and Ascorbic acid 
and 3evaln in the b.00C1 of vitiligenous 
Ga1an, 8.T,, patients" Indian Journal of 
3964 Dermatology and Venerolagy, Vol.30 

p.17. 

Vsrzta, K,C,, "Urinary Phenolic Acids in Vitiligo' 
Saini, A.S,, and Indian Journal of Medical Sciences. 
Kapur, K.L,, Vol. 27, p.52 
1973 



APPENDICES 



APPØIDIX I 

DETERMINATION 01 BLOOD ASCORBIC ACID BY THE (2. 4) 

DINITROWYL HYDRAZINE METhOD 
(VarlayJ., 1980) 

The ascorbic acid isconverted into dehydrossaorbic 

acid by shaking with nor it and this is then coupled with 

(2 • 4) dinitropheny3hydraaine in pcesewe of th iorea as 

a aild reducing agent. Sulphuric acid then converts 

the dinitrophenyl hydrazone into a red compound ithich 

is assayed coloria.tr&caUy. 

I. TrLdloroacetLc acid solution, 60g/litre. 

(2 4) dinitrophenyl hydrasthe reagent. 

Dissolva 20 of the solid in 10001 sulphuric acid 
(1 part of concentrated acid added to 3 parts of water). 

Add 4q of thiourea and shake to dissolve. Filter vhen 

necessary and keep in the refrigerator. To check 

whether enough thiourea Is present add the reagent drop 

by diop to 2 ml nercuric chloride solution containing 

10 g/litr.. A copious precipitate of asreurous chloride 

should foxa after adding 2 to $ drops. 

Acid washed Norit. Place 200g Norit in a large 

flask, add a litre of hydrochloric acid (lOOml concentrated 

52 
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acid plus 900 ml water), heat to boiling and filter with 

suction. Transfer the cake of Want to a beaker add a 

litre of water, st* thoroughly and filter. Repeat 

until the washing* st'tow a negative test Lone. 
i*y overnight at 110 - 120' C (not higher). Sane batches 

of Wont do not need this washing. If a blank using 

unwashed Want treated with tnichloroacetic acid in the 

sae as with tnichiaroacetic acid alone, then washing 

in unnecessary. 

4. Sulphuric acid. Add 900 ml concentrated acid to 100*1 

water. 

S. Standard solution of ascorbic acid 

Prepare a steak standard by dissolving 50 mg in 100*1 

tnichioroacetic acid solution (40g/litre), or axalic acid 

solution (5g/litre). For the working standard dilute 2*1 

of this to 100*1 with the acid solution used. This 

solution contains 1(/litre. 

iTu 

To 6*1 tnichioroacetic acid in a centrifuge tube add 

2 *l blood slowly, with constant stirring to produce a fins 

suspension. Stand 5 mm. • centrifuge then add 300mg. I4cnit 
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to the supernatant fluid, shake vigorously and filter. 

Place 2*1 of the filterate into each of two test tube*. 

Keep one for the blank and to the ether, the test, add 
0.5 ml 2, 4 dinitrophisnyThydrazine reagent • Stepper and 

place in * water bath at 37 C for exactly 3h • Reeove 

and place both test and blank In Lee cold water and slowly 

add 2.3 ml sulphuric acid, drop by drop taking about half 

a minute to do so, so that there is asapreciable rise in 

temperature. tinally add 0.5*1 dinitrcphenylhydrasjna to 

the blank. Mix well the cantants of both tubes which 

still in iced water. Ranove, and after 30 minutes read 
at 540 am, or using a yellow green filter against the 
blank. As standard treat 2*1 of the working standard in 
the sane way as the test. 

Ca1cL3tJ9n 

Blood ascorbic acid (mg/10tl) - 

Resd.tna 91 the .unknowi 
Readingstandard"*  the 1.0 

k Standard Curti can be Prec,sred as follows' 
a ----------- -  _ - - ------ a a a - - - - 4000 
Blood ascorbic acid (mg/I) 0 2.5 5.0 7.5 10.0 12.5 15.0 20.0 

atandaxd solution, 10mg/1/,1 0 0.5 1.0 1.5 2.0 2.5 3.0 4.0 

Trichloroacetic acid, 40g/1(ml) 8.0 7.5 7.0 6.5 6.0 h5 5.0 4.0 

Add Mont, shake, stand, filter, take 2*1 f Literate and 

proceed as described for the test. 
_ - No - - - - a - - - a - - a a - S S 5 - S - - S - -  
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APP4DIX II 

pual1tat4ve Analysis of M3ania in Urine (Varley, 1980) 

I.  

Add a few drops of fezrLc chlorid, solution to 10m] 

of urine in a test tube and note the formation of a grey 

colour upon further addition of the chloride, a dark 

precipitate Lotme consisting ad phosphatst and adhermncj 

melanin. An excess of £esLc chloride caues the prcci 

pitation to diuolvc. This is the most satisfactory method 

for the tdsntiiication oi the melanin in urine. 

 

1. Sodim nitr,rueaide coltztions 

Prepare ErishXy before use by dteeolving a few 

crystals in a few ml of water. 

to Thirty three per cent (33%) aeetic acido 

Forty per cent (40%) sodium hydroxide. 

Tchn1.au $ 

Add 3 or 4 drops of the ni*roprusside ec1ut4on to 

about 5*1 of urine and make stzonly a]Jline uith about 

0.5 ml of the sodium hydroxide shskc well to mix and mk* 

acid by s8ing a few ml of icetLc acid. The presence of 

melanojeri is shown by  the devXoent of a bluq  colour to 

blue'black colour. The autual. colour *en depends an the 

colour of the orLginal urine. If this was deep yellw the 
colour of the iine seen will be dark green • The less pig mented the urine, the bluer the colour pxood. 



APPENDIX III 

RULTS OP THE BIOCHEMICAL ANALYSIS OP SICXN 
OP VITILIGO PATIENTS 

Tyrasinase 
Patient activity Copper Zinc Iron 
No* in units (mg/q) (mg/g) 

1 5.0 0.250 0.6 0.435 

2 54 0.125 0.51 0.7 

3 8.0 0.125 0.615 1.525 

4 4.0 0.135 0.615 0.975 

5 6.0 0.150 0.6  OAS 

56 
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APPWIX IV 

RESUlTS 01 THE SIOCHEMICAIL, 1NALY8IS 01 SERUM OP VITILIGO 
PATIENTS 

Patient Ascorbic acid Copper Zinc Iron 
Nb* in mq/10n1 (j.q/10a1) (119/100a],) (-g/10ora1) 
-S flflSawS e-a - ,- - 

3. 1.0 78.5 78.0 87.5 

2 1.0 65.0 03.0 80.0 
3 0.33 75.0 120.0 04.5 

4 0.59 65.0 118.75 101.0 

5 1.50 80.0 92.0 72.0 
6 1.0 75.0 98.0 92.0 

7 1.5 67.6 312.5 64.0 
8 0.9 65.0 13.2.5 77.5 
9 0.75 33.5 102.0 105.0 

10 3.0 73.0 137.5 85.0 

3.1 1.75 70.0 13.0.0 85.0 

12 0.85 00.0 90.0 100.0 
1.3 0.90 65.0 68.0 70.0 

14 0,75 70.0 100.0 75.5 
15 0.90 73.0 80.0 85.0 

16 0,7 30.0 125.0  85.0 

37 0.75 76.0 115.0 85.0 

18 1.5 79.5 135.0 04.0 

19 0.85 05.0 304.5 90.0 
20 0.70 88.5 135.0 88.0 

- -- -s- 4S .aSSSas.Sa 

-n 
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* a a a a a a a a a a na a a a a a a a a a a a a a a a a a 
Patjnt Ascorbic Acid Coppor Zinc Xron No. La g/10001 (g/1oa1) (JAq/lOoml) (i-t9/1ocn1 
a a a a a - a - a a a a a -. a a a a a a a a a a a a a 

23 0.00 89.0 312.5 76.0 
22 1.0 70.0 90.0 70.0 
23 0.625 84.8 305.6 03.0 
24 0.75 80.0 120.0 80.0 
25 0.75 79.0 124.5 73.0 
26 0.69 80.0 125.0 100.0 
27 0.65 70.0 102.3 90.0 
28 0.80 13.5 95.0 95.0 
29 0060 6$.0 00.0 88.0 
30 0.80 71.8 110.0 90.0 

It 
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