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Abstract

The aim of this survey was to measure the levels of copper, Iron, Magnesium, Zinc
and Phosphorous in cats in Baghdad city. Samples were collected from fifty seven cats
of different living conditions and different sexes. The overall results (mean * standard
error) were 19.553 umol/L + 1.486 for Copper, 20.612 pmol/L * 1.934 for Iron, 1.374
mmol/L £ 0.067 for Magnesium, 11.946 pmol/L + 1.351 for Zinc and 4.527 pumol/L *
0.458 for Phosphorus. All values were within the international ranges except for

Phosphorus was higher.
Keywords: Copper, Iron , Magnesium , Zinc, Phosphorus , serum.
E-mail: dr.jinanali@yahoo.com, ahmedanal977@covm.uobaghdad.edu.iq

kg dsa B Jakdl) ?Jdmu}.)mlisz\wiﬂgjm

Ul Mg Glaad daaly T ges asder Gl arles g allAd) ane e olia
Jgalal) [l A gaa
Ay daals /bl bl A8 — gylal) AlBglly Al Glal) g4
dadal)

Ldall y Jame (8 hanilly il caspunniaall capiad) ¢ ulaill Cilygine Guld ) 138 (e Caagll )
IS bl o yelal il DS (g A yiag Al Aa8 (prased g A (e bl Caman L alaky A
58 20.612 2aally 1.486 + 55 [J5a 5 5Sa 19.553 (alaill (il Lol + Janall) ol

+ 5 [Jsa 580 11.946 ¢psrindl 0.067 £ 530 /U5 e 1.374 il L ¢1.934 + 5i1/J 5w
laall ann ilS jualiall e axe JS . saudll 0.458 £ 51 /s 580k 4.527 culSy eelill 1.351
el G shedll piaie lacle dadlall
cad Jeaa oied (i) cagrumita (pia (pulad dalidal) clalsl)
Introduction
The researches on cats are scarce in Irag. In a review by Hasso (1) only 26
pathogens in cats were confirmed, out of which 24 were parasites, Later in an update
review(2) only 3 pathogens were added. A pioneering research on non infection agents
on the blood of only 15 cats was recorded by Hassan(3). A leading research on 152 cats
to record many hematological and biochemical values was done by (4). The value of
selenium in cats was measured (5). Due to the scarcity of researches on cats in Iraq, the
main aim of this survey was to measure some elements that were not measured
previously as magnesium, Zinc and phosphorus along with some elements measured
previously.
Materials and Methods

The aim of the research was to determine the standard levels of 5 trace elements
(Cu, Fe, Mg, Zn and P) in serum of cat in Baghdad city in Irag. This research began at

1/9/2015 until 1/3/2016 (six months).
- Research Animal: In the research 57 mature cats (more than 1 years old) were used,
The age of cat was measured by dentation (6). The cats divided into two groups
according to living type and sex: Home cats 29 cats (16 male and 13 female) and
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Stray cats 28 cats (14 male and 14 female). The sick and weak cats were excluded in
this research (Table 1).
Table (1) Show the numbers of home and stray cats with both sexes (male and female)

Sex Home cats Stray cats
Male 16 14
Female 13 14
Total 29 28

To perform the general examination, a special comfortable cage made from iron
and BRC net at 25 x 25 x 60 Cm with a key to close it. It is the same cage used to hunt
stray cats. To take blood sample from cats it would be anesthetized by putting it in the
closed cage then push 10 ml of Anestane® (Halothan 100% BP stabilizing 0.01 thymol).
Ansatane® (Al- Hekma company, Jordan) Anastane is considered the most safety type
of anesthesia without leaving any change in blood and its constituents for 1-2 hours (7,
8, 9). It is difficult to find a big vein in cat under anesthesia so we chose the Jugular
vein to tack blood samples (10). Blood sample taken as following: The middle to lower
part of Jugular vein area was sterilized by cotton wetted with Alcohol 70%. Sterile
syringe 5ml at cage 23G was inserted and filled with blood. Draw the blood in dry,
clean test tube 10ml, close tightly and left in room temperature at rest for 1 hour. When
coagulation process is completed leaving yellow serum above coagulation cells,
centrifuge the tube for 5 min. at 3000 RPM. Draw the serum slowly in small plastic
tubes and freeze them at -20 C°. The levels of trace elements were determined by using
spectrophotometer (colorimetric) with kits for each one (kits: LTA, Human Gesellschaft
B Fur Biochemic Und Diagnostica mbH, Germany). Statistical analysis was done by
using computer (Microsoft exile) to show mean, significant variance deviation, and
standard error (11, 12).

Results

The results will be expressed by information of each element including the overall
total, sex and kind of living. The value were distributed among the above mentioned
parameters as in following tables:

Table (2) Copper levels in the serum of the cats

Stray cats Home cats
Overall Total n=28 n= 29
Cu (pmol/L) n=57 Female Male Female Male
n=14 n=14 n=13 n=16
Range 40.635 - 2.269 | 40.632 -5.526 | 32.703 - 4.914 | 40.632 - 6.158 | 40.635 - 2.269
Mean 19.553 21.745 20.111 24539 a 13.096 b
SD 11.220 10.173 8.652 11.136 12.060
SE 1.486 2.719 2.312 3.089 3.015

*n= number of cats. SD= standard deviation. SE = Standard error. Small letter =There were significant
differences under level (p< 0.05)

Table (3) Iron levels in the serum of the cats

Stray cats Home cats
Overall Total n=28 n=29
Fe (nmol/L) n=57 Female Male Female Male
n=14 n=14 n=13 n=16
Range 47.8 -2.238 455 -2.238 46.5 - 2.685 47.8 - 2.506 46.988 - 6.5
Mean 20.612 17.155 15.848 24.077 24.990
SD 14.604 10.706 15.053 18.046 13.299
SE 1.934 2.861 4.023 5.005 3.325

*n= number of cats. SD= standard deviation. SE = Standard error. There were no significant differences
between groups under level (p< 0.05)
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Table (4) Magnesium levels in the serum of the cats
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Stray cats Home cats
Mg Overall Total n=28 n= 29

(mmol/L) n=57 Female Male Female Male
n=14 n=14 n=13 n=16

Range 2.437 - 0.304 2.437-0.769 | 1.926-0.912 1.9-0.617 2.1-0.304
Mean 1.374 1.800 a 1.479 1.043 b 1.179
SD 0.508 0.430 0.322 0.402 0.518
SE 0.067 0.115 0.086 0.112 0.130

*n= number of cats. SD= standard deviation. SE = Standard error. Small letter =There were significant

differences under level (p< 0.05)
Table (5) Zinc levels in the serum of the cats

Stray cats Home cats
Overall Total n=28 n= 29

Zn (pmol/L) n=57 Female Male Female Male

n=14 n=14 n=13 n=16
Range 34.038 - 1.27 34.038 - 1.27 16.5-1.27 21.674-1.274 | 28.192 -2.549
Mean 11.946 17.305a 5.295 b 11.082 13.780 a
SD 10.200 14.212 5.281 6.833 8.914
SE 1.351 3.798 1.411 1.895 2.229

*n= number of cats. SD= standard deviation. SE = Standard error. Small letter =There were significant

differences under level (p< 0.05)

Table (6) Phosphorus levels in the serum of the cats

Stray cats Home cats
P (mmol/L) Overall Total n=28 n= 29
n=57 Female Male Female Male
n=14 n=14 n=13 n=16
Range 11.907 - 0.662 | 10.055-0.662 | 7.861-0.662 | 9.923-0.662 | 11.907 - 0.662
Mean 4,527 5.013 2.888 4.529 5.536
SD 3.454 3.033 2.416 3.148 4.447
SE 0.458 0.811 0.646 0.873 1.112

*n= number of cats. SD= standard deviation. SE = Standard error. There were no significant differences
between groups under level (p< 0.05)

There were no significant differences between any groups under level (p<0.05) in
Iron and Phosphorus result, but there were significant differences between groups under
level (p<0.05) in the other results as follow: in Copper between male and female of
home cats, in magnesium between two female groups that different in living type ,and
in Zinc the stray male cats appear significance lower than female and home male
though.

Discussion

Since more than one type of rearing was chosen in this study, the values of survey
will be discussed with the available data in the literature, i.e. either according to the
specific value with the type of rearing or the overall value with it's corresponding value
in the literature. For the Copper values the overall range of (40.635-2.269 umol/L) was
higher than it's corresponding value of (21.67-2.68 umol/L) as mentioned by (13) whom
mentioned that Copper increases by increasing age. The Iron overall rang of this survey
was (47.8-2.238 umol/L) which was higher than the rang of (38.5-12.2 umol/L) as
mentioned (14) for cats, and may be attributed to differences in the breed between Iraqi
and non Iragi cats. On the other hand the Magnesium mean total values of this survey
were (1.374 £ 0.067mmol/L) which were a little higher than the international values of
(0.86 £ 0.121 mmol/L) as mentioned by (14) which also could to be attributed mostly to
the way of living and the feed. Also the overall total mean of Zinc in this survey of
(11.946 *1.351umol/L) was about double that mentioned be (15) (6.652+ 1.4419
umol/L) for van cats in Turkey. Such difference are mostly due to the breeds tested for.
Kaneko ¥ in his text book did not mention any value for the Zinc element. The
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Phosphorus element was also measured in this survey and its mean total value of (4.527
* 0.458 mmol/L) was more than double the least mean value and about double the highs
value (2.3571 £ 1.2916 mmol/L) as mentioned by (16). Such great differences could be
due to excess of the element in the feed which need to be investigated in the future.

References

1. Hasso, S. A.(2007). A review confirmed pathogens of dogs and cats in Iraq. Bas. J.
Vet. Res., 6 (2):156-162.

2. Hasso, S. A. (2016). An updated review of confirmed pathogens of six anima;
species in Irag. Iragi J. Vet. Sci., 29/30,1:15-17.

3. Hassan, I. Q. (2002). Some hematological values of stray cats in Baghdad. Al-
Qadeseia J. Vet. Sci., 1 (1):30-34.

4. Al-Ani, A. N. A. (2012). Some hematological and biochemical values as related to
anemia in local cats. MSc thesis, College of Veterinary Medicine,
University of Baghdad.

5. Al-Dulimy, W. A. G. & Al-Ani, A. N. A. (2016). Selenium levels in clinically
healthy Iraqi stray Cats in Baghdad city. The Iragi J. Vet. Med., 40(1): 16-
19.

6. Duckworth, S. (1996). Determine acat's or dog's age. Animal Sheltering. the human
society of united states.

7. August, J. R. (1991). Consultation in feline internal medicine. WB. Saunders
company. PP. 3-394.

8. Medway, W.; Mc Cormick, J. & Crump, J. (1970). Effect of prolong halothane
anesthesia on some cat alcans. JAVMA., 157 (5): 576-582.

9. Rajain, H.; Nazifi, S.; Nayeri, K. & Soafe, F. (2008). Effects of 2h anesthesia with
halothane on blood cell counts and serum biochemical values in sheep and
calves. Comp. Clin. Pathol., 17 (1): 13-16.

10. Estrin, M. A. & Wehusen, C. F. (2006). Disseminated intravascular coagulation in
cat. J. Vet. Intern. Med., 20:1334-1339.

11. Johnson, R. A. & W.ichern, D. W. (2007). Applied Multivariate Statistical
Analysis"6™ ed. Pearson education international.

Z_SJ\_.\A (1986) _).\.aa; J,.\Sj c‘g_\b}db daa) ¢Da gl £ gana H\A cggj\)l\ ‘@L} (a:uu cA.A;.Aﬁ 12

Jeasall daala — pilly dellall (il s Lo Lean!

13. Doong, G.; Keen, C. L.; Rogers, Q. R.; Morris, J. G. & Rucker, R. B. (1983).
Selected features of copper metabolism in the cat. J. Nutr., 113: 1963-1971.

14. Kaneko, J. J.; Harvy, J. W. & Bruss, M. L. (2008). Veterinary Clinical
Biochemistry of Domestic Animals. 6" Ed. Elsevier Inc., PP.182-875.

15. Altunok, V.; Yazar, E. & Yuksek, N. (2007). Selected blood serum elements in Van
(Turkey) Cats. Acta Vet Brno, 76: 171-177.

16. Khan, C. M. & Scott, L. (2005). The Merck veterinary manual. 9" ed., Meral
limited, a Merck and Aventis com. USA.

37



