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Serum Ceruloplasmin ind Copper In Fllariasis
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Serum. ceruloplapmin and copper levela were aggeyed in 42
filariatie patients. They‘%ere difided into elephantiatic:and
microfilarigtic cases acecording to the severity of infe;tion. -
Both serum. copper and ceruloplasmin were in the normal range s
elephantiatic atage axcept 36 % of tested cases showed elevated
serum copper than normels. In microfileriatlc cases, both serum
copper and coeruloplasmin were markedly increased, while 29 % of
cages ehOwedvnormal gerum copper. Both were highly significantly
different a2a corpared to copntrols. The significance of these
data is fully diacussed.

Introduction

e A - ——

Filarlaeis occurs in men as e result of infection with

certen filgiel worms ircluding Hucheraria bencrofti, Wuchereris

Dalayi, loa Loa & Onchocerca Yolvulua. Infection with Wuchereria

bancrofti is commonly celled bancroftian filariesis. The full

manifestetion of the digease develops in youth and is seldom recorded
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in very youngs chilgren under the age of (w6 years. The zdult
worms Inbibit lymphatic vessels and nodes. The microfilariae

are first expelled into these areas and later into blood strear.

The present study is to investigete the effect of filnr-
iasis on serum ceruloplasain and coppsr levels. Ceruloplasmin
iz g copper-containing alphc2~globulins. It 15 velieved to play

a role in copper trameport end absorption.

ieteriels and Methods

The materiel of study consisted of 59 cases from endemic
areaa. They aged from 25 to 40 years., 17 cases were taken aa
controls, they gave negative intradermal test on using Dipetelonema
gvansl antigen, 17 casea with microfilariae in the blood ag
diggonised by thick bdlocd film at mid-night. This group wes
pelected to repreasent the inflammatory stage of the disease. 25
capes were chopen to represent the elepbantiatic atage of the
diceese .and disgonised by the cliniecal picture and by the indirect
baemagglutination test using Dipe%alonema evanei antigen. Bloocd

pamplee were taken in the mid-nlght, sera separated. Ceruloplasmin

{ copper - oxidzme ) hes been estimated acc¢ording te the method
described by Ravin ( 1961 ) in which it can catelyze the oxidation
of P-phenylenedimmine and the extent of the latter procese 1s used
‘as a meapure of cernloplgsemin. . amount present in serum. Serum
COpper wes estimatedlﬁy the method of Gubler et g} ( 1952 & )
depending on the measurement of the depth of the colour of ifa

reaction with sodium diethyldithlocarbamate.
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The deta obtmined for serum ceruloplesmin and copper 1n
the material of study ere shown in Tables I, II, III and g figure.
In normala, ceruloplasmin level ranged from -4é.0 - 117.8 |
( 90.7 + 5.6 ) mg /100 ml serum. The normal merum copper lavel
wea 88 — 170 ( 138 + 6.9 ) Ug / 100 ml. Whereas the serum levels
of ceruloplasmin and copper in the 25 cases showing symptoms of
olephantiasis were 46.0 =~ 135.3 { 75.4 £ 4.7 ) mg / 100 mi a nd
103 - 225 ( 154.4 % 6.4 ) Ug / 100 ml, respectively. However, 9
cases ( case no. 14, 15, 16, I7, I8, I9, 24, 2I, 25) out of the
25 ghowed higher serum copper values ( i.e. 36 % ) of slephantiatic
caees. Thelr ceruloplesmin was in the mormal level. Bath serum
ceruloplasmin and copper were significantly different from contral
values ( P{0.05 ).

In our group of microfilaraemis serum ceruloplasmin and
copper veluea were 117.9 - 248.7 ( 151.2 + B.9 ) mg / 100 mwl ard
145 - 260 { 195.9 + 9.4 ) Ug / 100 ml gerum, respectlvely. levels
of ceruloplr.a'smin were eleveted than normmle for ell cases. The
seme increese for serum copper excapt 5 cases ( case no. 1, 2, 3,
4, 5 Jout of 17 ( i.e.29 %) have normal serum copper. Both cerulo-
plagmin end copper levels were highly significantly different mm

compared %o control velues ( P <€ 0.05 ).
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Table: I Serum Cerunloplasmin ( mg /100 ml } end Capper ( Ug /100 m
for Normals

case mo. serum ceruloplasmin gerum copper
1 117.80 141
2 101.20 158
3 91.50 168
4 57.60 144
5 78.50 170
& -, 56,00 as
7 ' 117.80 _ 105
8 87.30 146
S 102,10 158
10 49.00 141
11 117.80 167
12 70.00 . 158
13 96.00 2]
14 49,00 103
15 96,00 140
16. 117.80 ' 117
17 96.00 - 115
Renge 49,00 -~ : €8 -~
117.80 170
Hean 90.70 138



— 367 -

Table II: Serum Ceruloplasmin ( mg /100 ml ) end Serum Copper
( Ug /100 m} ) in Elephantiseis ( 25 cases )

Cepe 10, gerum weruloplasmin ERTLE COpPPET
1 61l.1 145

2 65.4 145

3 87.3 135

4 1.6 155

5 101.2 153

6 46.0 145

(4 8.1 Y 105

8 49.0 155

9 567 145
10 56.7 I05
11 69.0 155

12 82.9 153
13 49.C LI7
14 65.4 Ig0°
15 69.8 I75 @
16 78.5 I8 °
17 5244 225 °
18 6I.I 200 ¢
19 61.1 I97 °

20 I35.3 I75 ©
21 &5.5 . i78 ©
22 , Ins.I 103

23 II13.4 145
24 104.7 I05

25 “IP4.T I75 °

e e

@ denotes higher velues than controls.

Range , o 46,0 = 135.3 103 - 225
Meem ' 75.4 154.4
S.E. 4.7 6.4

+ -
P <( 0.05 (pignificant) <<P-05 (s.1.gz:.‘i.‘:';6rm'n



Table III: Serum ceruloplasmin and Serum copper in kicrofilerae.

{ 17 cases )

Case no. serum ceruloplesmin gerum Copper _
1 126.5 155 W
2 I18.2 I45 &
3 T30.9 I4s W
4 I20.4 I60 W
5 I70.2 Is5 ©N
6 126.5 250
7 117.9 185 .
E I26.5 250
9 135.7 . - - I75
10 120.7 195
I I92.0 205
Iz 183.0 250
I3 151.8 I95
I4 248.7 210
15 I70.2 235
I6 196.3 235
17 I135.3 175

I denotes normal level.

Range 117.9 = 145 -
' 248.7 260
Mean 151,2 195.9
~ -4 8B, 8.95 9.42
P - { 0-0I (elgnificant) < 0.01 (significent)
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Digcugzion

Hlood samples were taken £ mld-night because the
filariall worms migrate to prepheral blood vessels st night,

The present deis indicates the normal level for both
copper and ceruloplesmin are in accordance with data previous
reported for normals { El-Nabawi et al, 1970 and El-Hawary gi
1973 ). The normal serun ceruloplasmin and copper in case?
showing elephantalsis is a result of normal liver functiom. !
is moderézje increase in serum copper level for 38 % of the
tested cases. This moderate serum copper incregsa #8 in =mtc(
ance witk the findings of Wysock ( 1958 } in ceseg of uncomp]
fibrosls, It 1s euggested that this finding may denote lives
involverent leading to the relesse of some of its copper con

into circulation ( El-Hewary et gl, 1973 and Khalifa et al,ld

On the other hand, the microfilersemic tested cazes sl
gignificant ineressa In both cerulcplacmin and copner than
?ni3 overzll tandensy of hpzr-cupremla in severe infcction :
in agreement will reports of other workers ( Gubler et al, 1
Heldig, 1954 and Kralifa et al, 1972 ).

Several studies showed that virsl end microbial infze
portal, blliary cirrbosis end mycardial infarctions showed a
in ceruloplasmin content which hes been found concoritant wid
the increasse in oopper concentrstion ( WMerkowitz et gI, 1955
Theee diseases ere theracterlized by & change In serum protei:
digtribution. Thls change can he poseibly due to Ilnability «
the damaged liver tissue ta synthegise the polypeptide, sa if
is wall kmown that the liver 1s the main site for its format:
It ig also ouggested that +the increase in serum copper end
ceruloplasmin was found to ba related to the sctivity of the

“izeage. The enzymatic activity determination might be utili:
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g e non—specific 1anoratory teat for establishing the geverlity
¢ {infaction. In our opinion ceruloplesmin level 1 a moTre
enaitive laboratory {nvesatigation and ghould put the phyeician

n gusrd for more clope and longer fallow up of casefe.

The findings in the preeent work of uniform lncreese in
Jerum ceruloplasmin in microfilariaﬂls 1ead one to suggest the
nossibllity of considering increased geymmm ceruleplasmin levex -
g a oritarion of the extent and magnitude of tiesue destruction
{n sn immunologlc dleasae, of provad streptococcal infectiva
antecedence. It 1s of interest to sdd the £inding Teported by
Bazhkov € 1967 ) concerning changes in oxidess activity of
cernloplaemin in rats after puccegsive 1nfect1on.with.B.hemulytin
gtreptococcus strain H—46-4 every two weekn ta produce.experiment&l
myocarditis. Ceruluplsamin.aynthesis wag incregoed during the
gctive phase of the process gnd drcpped with Its decline.
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