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SUMMARY 

The data ,presented demonstrates that detennination of serum 
copper in patients of threatened abortion can be used as a relative­
ly reliable index of placenfal function and outcome of pregnancy 
with advantages over more complicated hormone estimation and 
biological tests and extremely expensive immunologic tests. Al­
though it is difficult to diagnose an impending abortion by a single 
estimation because serum copper level depends on time elapsed 
since foetal and placental death. However, a low level is a nega­
tive prognostic sign, though a normal or high value does not neces­
sarily indicate a successful outcome of pregnancy. 

Int1·oduction 

The role of trace elements, particularly 
copper and zinc, has been studied by 
various workers in human reproduction. 
The rise· in serum copper level during 
pregnancy was first described by Krebs 
(1928). This increase has been attributed 
to excessive production of liormones par­
ticularly oestrogen by the placenta. This 
assumption has been strengthened by 
observation that administration of oestro­
gen to non-pregnant women produces an 
increase in serum copper level (Russ and 
Raymunt, 1956). It has been seen that 
iRBC copper remains constant throughout 
pregnancy. The rise in serum copper is 
primarily due to increase in ceruloplas­
min, a alph.a-2 macroglobulin. 
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Estimation of urinary oestradiol and 
oestriol· is the most reliable method for 
evaluation of foetal and placental well be­
ing in high-risk pregnancies. However, it 
suffers from the drawback of costlier, com­
plicated and sophisticated methodology for 
its determination. The serum copper and 
oestradiol levels run parallel to each other 
so far foetal well being is considered. 
Hence it was considered of interest to 
study serum copper level as an index of 
prognosis in threatened abortion with ad­
vantages that its estimation is easy, not 
expensive, results are reproducible and 
do not require collection for 24 hours. 

M ate.rial and Methods 

The present clinico-biochemical study 
was conducted in Umaid Hospital, attach­
ed to Dr. S.N. Medical College, Jodhpur. 
The study included 30 cases each of 
threatened abortion and normal preg-
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nancy both in first trimester and 10 non­
pregnant healthy menstruating women 
between the ages of 20-30 years with Hb 
between 8-10 gm /{. All patients with 
medical disorders and infection were ex­
cluded. Routine investigations were done 
for each patient. 

In cases · of threatened abortion who 
did not abort, second sample was taken 15 
days after the first sample and serum 
copper again determined. 

Procedure: About 5 ml of blood was 
withdrawn from the antecubital vein and 
allowed to clot. To 1.5 ml of clear serum 
1.5 ml of 25% trichloroacetic acid was 
added to remove the protein. The speci­
men was mixed immediately and after 15 
minutes, centrifuged at the rate of 2000 
r.p.m. for 5 minutes. Then supernatant 
clear fluid was transferred to copper free 
polyethylene tubes with cork and serum 
copper determined by atomic absorption 
spectrophotometer by the method of Piper 
and Higgins, modified, 1967". 

Atomic absorption spectrophotometry is 
undoubtedly the method of choice for the 
determination of copper in biological 
fluids, tissues and food. It offers the re­
quired sensitivity, specificity, reliability, 
speed and ease of measurement and does 
not require any preliminary operation. 
The only disadvantage with this is rela­
_tively high cost of apparatus. 

Observations 

Control group: · Serum copper level in 
non-pregnant cases was 94-140 ug% with 
mean of 112 ug%. An increase in serum 
copper level was seen as pregnancy ad­
vanced. At 6 weeks mean serum copper 
level was 146.66 ug% which is statistically 
significantly (p < 0.01) higher than the 
non-pregnant level. At 8, 10· and 12 weeks 
mean serum copper level was 168.44, 
186.00 and 200.28 ug% respectively which 
is again statistically significantly higher 
(p < 0.001) than the non-pregnant level 
(Table I). 

TABLE I 
Relation of Serum Copper LeveL (ttg'o/o) to non-p1·egnant. NormaL Pregnancy (First Tr:meste1·) 

a11d Threatened Abortion (First Trimester) Cases 

Non-pregnanT 

6 weeks 

8 weeks 

10 weeks 

12 weeks 

NP 
TA 

NP 
TA 

NP 
TA 

NP 
TA 

NP = Normal pregnancy. 
TA = Threatened abortion. 

5 

Number 
of 

cases 

10 

6 
4 

9 
7 

8 
10 

7 
9 

Serum copper ug% · 
P value 

Range Mean ± S.D. 

94-14.0 112-00 13.35 

124-178 146.66 17.72) Not sig-
112-140 127.00 10.05) nificant 

148-196 168.44 15.96) <.05 
130-170 152.57 7.88) 

160-210 186.00 15.03) <.001 
150-190 166.00 9.53) 

170-234 200.28 19.84) <.001 
168-198 183.11 10.15) 
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Study group: (i) Mean serum copper 
lE:'vel was lower in threatened abortion 
cases than in normal pregnancy of same 
period of gestation, with a statistically sig­
nificant difference of p < 0.05 at 8 weeks 
and p < 0.001 at 10 and 12 weeks of 
gestation, but at 6 weeks there was no 
statistically significant difference between 
the two (Table I). 

(ii) Mean serum copper level in 
threatened abortion cases who continued 
pregnancy inspite of vaginal bleeding· and 
pain in abdomen was 158.00, 173.25, 186.00 
ug%, while in those who aborted it was 
145.33, 161.00 and 173.33 uglj; at 8, 10 and 

12 weeks respectively showing no statis­
tically significant difference between the 
two �(�T�a�b�l�~� II) . 

(iii) Mean serum copper level in 
threatened abortion cases who continued 
pregnancy uninterrupted showed an in­
crease in level 15 days after the first 
sample indicating an improvement in 
placental function and oestrogen produc­
tion (p < 0.01 at 8, 10 and 12 weeks of 
gestation). In our study cases of 6 weeks 
of gestation aborted while 4, 4 and 6 cases 
of 8, 10 and 12 weeks of pregnancy res­
pectively continued the pregnancy (Table 
III). 

TABLE ll 
Relation of Mean Senon Copper Level (ug%) to Th1·eatened Abortion with Favoumble and 

Unfavourable Outcome 

Pregnancy Number Range Mean ±S.D. P value 
duration in of cases 

weeks 

8 F 4 150'-170 158.00 7.35) Not significant 
UF 3 130-158 145.33 11.58) 

10 F 4 160-190 173.25 10.80) Not significant 
UF 6 150-17() 161.00 6.60) 

12 F 6 170-198 186.00 10.32) Not significant 
UF 3 168-184 173.33 6.79) 

F = Favourable. 
UF = Unfavourable. 

TABLE ill 
Relation of Mectn Serum Coppe1· Level (ug%) Initially and After 15 Days to Cases of Threa­

tened Abortion who Continued Pregnancy 

Period of 
gestation 

(in weeks) 

8 

10 

12 

No. of 
cases 

4 

4 

6 

Mean 

158.00 

173.25 

186.00 

Serum copper (ug%) 

Initial After 15 
- - ---

T II 

±S.D . T\J.ean 

7.35 172.50 

10.80 190.00 

10.32 196.66 

days 

±S.D. 

6.84 

8.83 

12.19 

P value 
between 
I and II 

<0.01 

<O.Ol 

<0.01 



I 

f 

,.. 

SERUM COPPER LEVEL IN PROGNOSIS OF THREATENED ABORTION 41 

Discussion 

The mean serum copper level in non­
pregnant women according to our study 
group is similar to those of west 
(Neuweiler, 1943·; Lahey et al, 1953; and 
Johnson, 1961; Kapoor, 1977; Prema, 
1980). 

Our study in normal pregnant group 
revealed a marked rise in serum copper 
level even as early as 6 weeks (p < 0.01) 
and a statistically significantly higher level 
(p < 0.001) at 8, 10 and 12 ·weeks of 
gestation. Our results are comparable to 
Kapoor (1977) and Mirchandani and 
Verma (1980). Bhan (1975 showed a 
sharp rise at 10-16. weeks of gestation. 
Stoyan and Dokumov (1968) found a 
rapid rise in serum copper level by the 
end of first trimester and a progressive 
and gradual rise thereafter reaching peak 
at lOth lunar month. 

Mean serum copper level in threatened 
abortion of our study group was signifi­
cantly lower . than the normal pregnancy 
of same period of gestation but there is no 
statistically significant difference in the 
value of threatened abortion cases with 
favourable and unfavourable outcome. 

Heijkenskjold and Hedenstedt (1962) 
observed that mean serum copper level 
was lower in cases who ultimately aborted 
than who did not, while Borglin Heikensk­
jold (1967) �f�o�u�~�d� no significant difference 
in the value between the two. Friedman 
and B ahary (1969) studied serum copper 
level and found a mean level of 270 and 
115 ug% in cases of threatened abortiOh 
wi th f avourable and unfavourable out­
come respectively at second month while 
a value of 276 and 161 ug% at third month 
r espectively, indicating serum copper level 

may be used as a relatively reliable index 
for prognosis of threatened abortion. Bhan 
(1975) found no significant difference in 

first trimester cases, while a 30-40% of 
difference was observed between 16-21 
weeks of gestation. �M�i�r�c�h�~�n�d�a�n�i� and 
Verma (1980) have reported lower value 
for threatened abortion cases than those of 
normal pregnancy of same duration. 
Prema (1980) obtained no such difference 
in serum copper level, their mean for 
normal pregnancy being 135 ugja, for 
threatened abortion cases which aborted 
126 ug% and for cases which did not 
abort 132 ug%. 

In our study group, those cases of 
threatened abortion who continued preg­
nancy inspite of vaginal bleeding or pain 
in abdomen showed a significant rise 
(p < 0.01) in serum copper level after 15 
days indicating an improvement in 
placental function and oestrogen produc­
tion. Similar results . were obtained by 
Mirchandani and Verma (1980). 
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