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ALRKALINDG PHOSPHATASE ACTIVITY ASSOCIATED
Wit SERUM ZINC . AND CALCIUM LEVELS IN
PATIENTS WITH RENAL DISEASES
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This study was done to investigate the relationship between serum Zine(/n) and
CaletuimiCa) levels with Alkaline phosphatasel ALR) activity in patients with differen
renal diseusestrenal stone, acute nephritis, chronic renal failure(CRE) undergoing
aemodialysis(LID), Serum (Zn 0Cu) L ures and (ALP) activity were investipated in {38
patients with differem renal diseases compared 1o control wroup (38 healthy subjeets in
Hilla teaching hospital |, Seram (Zn) concentration tended o be lower i all patient
groups . bue not reach statsical signilicancet P=0.05) in patients with renal stone and
aeute nephritis - (ALPY activity was low in patienls withtCREF)Y undergoing (HID)
(P05 as compared with contral, Serum  (Ca) concenmation was  significantly
et IS ) than contral geoup inall paticins with (HIYY, but was in the narmal pange in
ather grodpsirenal stone and acote nephritis), A positive correlation  between serum
cAnh and (AL actvity was recarded in patients withf CRI7Y undergomng (HID).

staristically . we did not Nnd any syemilicam difTerence in secum (20 (Cal and (ALY
levels berween long- term and short wrem dinlyecd patientsg 0,03 ).

In Conclusion the investigated discases (CRE ) with (HI) afTeer the levels of serum (Zn)
ACaund (AL L However there was an alteration in (ALPY setivily in paticnts sullering
rom vpe diabewes
mellitns and liver cirhosis consequently, this may be attribuled 10 the Junctiona
disturbance that oceurred in these patients.

Finully, ¢Zn)y concentration follows (ALPY activity as indicated by a correlation
obtained, We recommend that (Z2n) and (Ca) Hh::utd be given o patients with (CRE)
undergoing (HDY,
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Theessential nuore of trace elements is widely accepted. The indispensable feature
af the most prominent of these wace elements rests on their role as functional or
structural compuonents of their erucial metalloenzymes and metallopuroteing | ), Disorders
of essential elements arise from inadequate miake. genetic defects . excessive exposure
or impitired elimination. Sever deficiency 1s rare , bul specific symptoms and reduced
protection against risk factors have been a described to suboptimal intake of wace
elements(2.3),
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ZinelZn) is recoanized us essential lor the activity of o wide range of enzvmes .and
first demonstration that zine had a special biological Tunction i relation w enzyme came
with the discovery thar carbonic anlodrase contained signiticant mmnount o 42n) which
appeared to be required for normal activity (4 Jine participanes in cilher the aetivauion
ol ctgyme systems [onuing 8 metdlloenzyme camplex ar nan specilically s a
constitent ol cizyvime forming a metalloensyme including faetic dehydrogenase - nwiate
dehvdrogenase . RNA polymerase . sorbitol dehydrogenase alkaline phosphatase . und
atpiotensing 5.7 A veduction n the activity of a wide ranee ol enzvmes, which are
dependent on this element lor
Funetian. Carbonie anhydrase s aleshol debdropenase wee wo examples of eneynws
that are pacticularly sensitive W reduction in lissue Zine () concentration (8. 4,
Caleium () is the mest abundant action i the body the principle mineral of the
B sheteon, 1 has o ey rale in the composition ol skelewal tssue amd alse v lved
i o series ol regulatory process i are vitel o e Among the principle functions in
whichiCay participates are the  maimemanee and  Tunetion ol cell membimmes
qenrnuseular exeitability, twansmission for nerve impulses . engymatie reaction:
ceaulition ol secretion  of  parathyroid  hormone 1), The mapor vezulator o
axtracellubretCa) balanee is purathyroid hormone,

e elizes in the plasim or sernm coneentration of trace elements in putients wii
renal insuificieney depended an many factor, However the degree ol renal METIN NI
o imporiant determinam of the plagmi or seeum coneenteions of e elemens. [
Patients on venal replacement therapyidinlysis, transplantation | changes et
ol trace elements in tissue may dilfer markedly frome those found in lasima or serun
Suich puticis lave o preater visk of developing wsicity or deliciency ol mace vlemens,
die o deerensed exeretion in e grine o concentration ol thedialvsate by oee elements
aie 1o decreased exeration i e urine, contamnination of dialvsae by oree clement. or
foms of Trave elements ducing dinysist 1 DZine depletion i unum miy oceur s g resL
of unusual ciremmstimeos . whivh resull b nerease zine 1oss from the Doay Phese
invluded excessive sweatingt 124, cheonic hlood loss, the development ol disense suares
sueh diabetest 13,1490, liver eirrhosist L3, 1o cheonie renal failarer 1) and rstrointestin
disorderst 15) and henrt Failuped 19), On the basis af all (his previous informations . the
aresenl study was undertaken Loy nvestisale the eflect of renil discase on alkaline
ahosphatase activily in hwnan associated with sernm levels o " zine and caleium
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Pl study was carried out in Tila teaching hospital for period between Oictaber 2404
— Mareh 2003). The experimental protocol consist ol :
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Patients
Thirty — eight adults (26 men , 12 women) with different renal disease . with mean age
(51 d=6.1 vr), range (30— 61 yr) consist of
-Ten adults (& men and 2 women) with renal stone disorders. the mean age for this

patient group (4003 L 5.6 vr) (range 28 1o 48 vr)

- Ten patients (6 men and 34 women) with acute nephtitis and a mean age ol
(30 4.1 yr) (ranpe 22 — 60 yr).

- Eighteen patients (12 men and 6 women) who hémodialvzed patients (HI) dnd
received chronic maintenance hemodialysis (approximately 4 hours per reatment. 3
fmes per week) The patiems mnged noage from (23 63 1) ( omean age
Sy B Ry '

- The control group consist of 38 health subjects (23men and 13 women), The mean age
of those 0 the control group (40 = 6.8 v,

e study subjects were all in the same socioeconomic elags and had similar nuritional
habits. Medical history was obtained from each subjects regirding any other disease
and complication. Those with sever illness and acwe medical events as well as 4
drinkers ol aleohol . were excluded.

Methods
Venous blood was collected in the morning afier an overnight fase from putients and
contrals for measurements of serum Zn . Ca . ALP and urea levels

Zn concenuation was measured in duphicate alter (1:3) (viv) dilution af seranm in
double distilled water by Hame momic absorption specuropholomerert Mve Limcome S1°
2000 4 218 nm) (20000 concentration was measured. by Elecrolyuimeter, Lirea
concentration was measured by enzymatic method using a kit lrom Rondox- France (2 1),
ALP activity was determined using commercial kit comprising | mol/l. dicthanalamine,
Hel butter pll 9.8, 0.5 mmol/L magnesiom chlorid and 1 mmol/L of substrate I'- miro
phenyl phosphate (22) L

statistical analysis

The results are given as mean — 8D standard deviation ). Comparison berween groups
are assessed using studenmts (8 - test), The dara were also analyzed lor correlalions
between serum Zn. Ca, and ALP acuvity  in patients with renal disease 1 value
LI =< 0.05 ) was considered w be statisocally sipnificant

Hesults

lirea concentrations were significantly higher in patients with different renal
diseases {P<0.05) as compared with control group. Tabie (1 There were no significant
differences in age between patients groups and controls. Serum Zn concentrations m HID
patisnts were lower than those in control zroup (P <0.05), but non- significant change
will he show in other patient sroupsiacute nephrivis . renal sone) . Also serum Ca
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concentrations were lower in HID patietits than in control group Table (2).Serum ALP
activity was significantly lower { P<0.03) in BD patients than in the control group.
Tabief2), The data were analyzed o see ifany correlation

could be found between serum Zn . Ca and ALP sctivity in patients with renal stonc
acule nephritis. and CRF underpoing HIY ( r= -0, 44, - 061, 0.25) respectively . Fig
(1) According 1o the results reported in this figure a significant positive correlation
[ P=0.05) between serum Zn and ALP activity was established in HI group.

Tabie (3) Shows mean serum #n , Ca ,and ALP in both HD and control groups in
relation to other diseases and complications . The result was significant in case ol
diahetes mellitus and non significant in liver circhosis . Table (4) Shows scrum £n; Ca ,
and ALP levels according to HD duration . 12 patientst hud been on hemodialysis < 9
month . & patients { had been on hemodialysis  Tor between (3 10 60 month ). The mean
HUY duration was 12.4 month. ‘Ihere was no significant difference in serum Zn . Ca and
ALD levels among patients based on dialysis duration{ P=0.05)

Tablet 1y Clinica) choricleristies of the patients with venal discase (00 =33 ) und ol the
control proup (n= 38 expressed o5 the mean & S0, % P=005) sigriiticantls
different o contrel.

s —— e ——

€ harncreristics Control Itenal stone eule [ CRIE
n=38 n= 10 nephritis ne 18
LI | Copaijol® A |
Age (yr) ; . |
Mean I 40+87 | 403£56 | 3041 | 328435
Kange ' 18=06T7 | 28— 48 ' 22 - 6l) 25-05
Urea(mg/dl) 4060 g3 22,05 905 £ATSEY 1TAE 5340

Taile (21 Serum ZN. Cu. ALP levels of renal diseuscs patient={(n A8 umd vl the
control proup (i = 38) expressed axs the mean = 51 Pl D5 srgnitieuntiy
difterent rom contral,

Parameiers Control | Rennl disease |
n= 3§ Renal stone Avule | CRF
n= 1 nephritis n= 18
n=11

Inlngidl) | 7195247 | 58515241  54.41£18.57 | 45.04425.75

Ca(mmol/L) | 2.28+0.20 1956018 | 175014 | 84.8426.65%

ALP(U/L) | 122284418  107.3248.1  102.36£37.8 84,85 26.3%
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Pable{3)5ern ¥, Ca, and ALP levels of HI by hemodisl VA duration expressed
4 the mean + S0,

Drialysis n | i | ALP |
duration(maonth) | (pe/dl) {mmol/L) | VL) i
<9 month{n=12) 43.4 1 8.4 0.76 + 0.3 87.3 £21.3
|
| 20 monthin=6) | 41.5+ 6.1 T3 E0.21 | 85.2 % I18.4

i

Table (4 Paticiis diseases and comphications: invelation w Zn. Ca. ALP levils
P05 ) significantly different from control.

. Ihiseases '}‘Zn{gi;qa'tlh |f atmmol/ Ly ' | ALP( L/
Type 2 diabetes | 708 + 24.8 094404 1323+ 44 |"f
mellitus{n= 6) :

Liver cirrhosis | 61.3 £ 15.7 1802 H.l' + 4-'-1],;
n=4 | ,

I : :

| Withont  any | 75.1 £ 20.2 201011 005+ 345

complications or
other discase
n=22)

R= 0.25 =18
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Discussion

Zn is essential for the activity of more 100 enzymes that participate in the major
metabolic pathwavs. Over 40 memalloenzymes exist in which zine is bound 1o the
apocnzyme in specific stiochiometric ratios. where it serves ong or more structural,
repulatory or catalvue function{d). A nuwmber of studies have indicated that changes in
the concenwation of 2inc in Ussues and body Duids [ollow the cowrse of some discase
such as dighetes | liver cirrhosis , chronic renal failure and gastrointestinal disorders,
according 1o the relationships between zine and alkaline phosphatase and the etfecr of the
diseases mentioned above, The present investigalion reveals the net elTect ol renal
disesses on alkaline phosphatase activity. In this experiment scrum urea levels in patients
with renal diseases are higher than those of conrols. This provide a crude measurement
of the decrease in glomeruiar filtration rate{GIR). Serum Zn concentration was low |
P<{){}5}) in HD patients than those in the control. This confirm the decline plasma leveis
af Zn which have been reported in patients with renal insutticiency and in patients with
end — stage renal diseases undergomg HD o continuous ambulatory peritoneal
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dhalysis{CAPIN23.24.25) . However. ather authors have reported normal or elevaled
tevels o Zn in uremic patients(26. 27). Increased urinary excretion of Zn muay account
for the lower concentrations of Zn  in plasma or serum . because of decrease in 7/n
binding protein such as albumin . or may be attributed o protein calor
malnuwition{28,29), Loss of appetite ; and poor abserption by intestinocyts may also be
contribuling factors{30.31).

In our study | serum Ca fevels were significantly low (P<0,05) in HD patients than
control.  The majority of patients with renal discases have hypocaleaemia . which
accounts in part for the development of secondary hvperparathyoidismi 1 1), The most
common eause of hypocaleacmiy are renal failure . endocrine disorders. nutritional and
metabolic disorders (32).0n addition (v clinical syndromes churacterize by cither
deticiency of parathyroid hormone or an end organ resistance to parathyroid hormone.,
hypocalcacimia 15 alse observed in uremia . malabsorption . acune pancreatits
my poalbuminemic conditions sueh as nephrotic syndrame und cirdhosis are mild . sipee
the iomized calcium usually remains within the rormal range. However. in those
condition in which lonieed calcium is greatly diminished, a series of SYIMPLOms miy
irequently be seen that are attributable o hypocaleemiat, Alkaline phosphatase is an
crieyme found thought the body like all envvmes. it is needed in small amounrs 16 trigger
specilic chemical reactions, When it is present in lurge amounts . it may signily bone or
liver disease or o tumor. ALP comprises a group of related enzymes found in higl:
concentralion in liver and biliary tract | bone | intestinal mucus and placenta33). A
deereased serum ALP may be due o Zn deliciency, hypothyraidism . Vit - O deficiency
. folic avid deficiency . Vit- D deficiency, low phosphorus levels, malnutition with low
protein assimilation and insufliciency parathvroid gland funetiont34). This s in a
preement with our study . which show o positive correlation between serum Zn lovel
ana ALF activity, this suggested low levels of Zn account of o decroased in ALF qctiy it
tue 1o Zn participates in the activation of enzyme systems Toeming a metallo enzyme
somples or non - speeific as constituent ol enzyine forming a metallo enzyvme including
lactic dehydrogenase . RNA polvimerase , ALP(4.6), 0 4 reduction of Zn concentration
may lead 1woa reduction in the activity of these eneymes which are dependent on this
element for their funection . There are non - sipnificant differcnces in serum Zn
concentrations between patients with all the dilTerent (tvpe 2 diabetes mellis | liver
cirthosis) and control group. This results demonstrated the ability of these PALIENLE 140
reduce Zn loses fram the body . For example they mav have had decreased endosenous
Zi seetion into the gasiro intestinal truet(36) or increased etficiency of absorption u! /n
from their diet{37)or the patients had a high efficiency to rewin Zn in their hodies (38,
In our study | there was a signilicant rise in serum AL activity in patients with wpe 2
diabetes mellitus and liver cirthosis compared with control group. The results are in Lo
agreement with some previously published reports 1390, The increase in ALP ACTIVITY in
the diabetic swale could as a result of an increased call tor cnergy through ALP activity
rather than glycolytic and oxidative pathway of glucose — 6 — phosphate and in cirrhosis
it might be atributed to the cytolysis and leakage out of necrotic or damage cell in the
tiver 4.
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Conclusion

In paticnts with CRF undergeing HD there were a significant decrease in Zn and Ca
tevels. There was also a significant decreased in ALP activity. However. there was a
posilive correlation between serum #n and ALP activity. Discases like type 2 diabetes
mellitus and liver cirrhosis did not atfect the level of serum Zn or Ca . but there was also
alteration in ALP activity in palicnts with these diseases, This mayv be due ro pathological
changes which occurred in these diseases. Zn and Ca supplememation recommended for
putients with CRF undergoing HIY who proven Zn deliciency.,
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