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The Ca2+_Mg2+ ATPase are high attraction calcium pump, that contributes in maintaining 

plasma membrane of cytoplasm Ca2+, Mg2+ homeostasis by source to the outside of cell. The 

aim of the study is to evaluate the effect of the ultraviolet radiation on the activity of the 

Ca2+_Mg2+ ATPase in the membranous vesicles of ileum in rats. Thirty adult Sprague–

Dawley rats (age, 3-4 months, weight range, 180 – 200 g) were used in this experiment, which 

divided in to 5 groups (n = 6 / group). The membrane vesicles isolated from smooth muscles 

of rats showed high activity Ca2+_Mg2+ ATPase. All isolated membranous vesicles are 

irradiated with Ultraviolet radiation of 250 nanometers except control group. The irradiation 

period for each group was (5, 10, 30 and 45) minutes, respectively. The activity of Ca2+_Mg2+ 
ATPase was decreased with increased time of irradiation. In conclusion, the increased time 

of irradiation inhibited Ca2+_Mg2+ ATPase activity isolated from ileum smooth muscles of 

rats. The recommendations are to expose other organs like liver and kidney to UV radiation 

to explain its effect or using other range of UV radiation to reflect its effect. 
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 الخلاصـة 
Ca2+ _Mg2+ ATPase  توازن ، والتي تساهم في الحفاظ علىي مضخة الكالسيوم عالية الجاذبيةه  Ca2+_Mg2+  

من المصدر إلى خارج الخلية. الهدف من الدراسة هو تقييم تأثير الأشعة فوق البنفسجية على  السايتوبلازم   غشاء بلازمال

. تم  جرذان في اللفائفي وهو الجزء الاخير من الامعاء الدقيقة  في الحويصلات الغشائية ل  Ca2+_Mg2+ ATPaseنشاط  

م( في  غ 200-180 ) نطاق الوزنور، أشه 4- 3 منعمر  ( ل Sprague-Dawley)استخدام ثلاثين جرذاً بالغاً من جرذان

/ مجموعة(. أظهرت حويصلات الغشاء المعزولة من العضلات    6مجموعات )ن =    5هذه التجربة، والتي تم تقسيمها إلى  

يتم تشعيع جميع الحويصلات الغشائية المعزولة بأشعة فوق  .   Ca2+ _Mg2+ ATPaseالملساء للفئران نشاطًا عاليًا  

( دقيقة  45،    30،    10،    5نانومتر باستثناء المجموعة الضابطة. كانت فترة التشعيع لكل مجموعة )  250بنفسجية تبلغ  
لى  مع زيادة وقت التشعيع. في الختام أدى زيادة وقت التشعيع إ  Ca2+ _Mg2+ ATPaseعلى التوالي. انخفض نشاط 

ن. التوصيات هي تعريض الأعضاء  جرذاالمعزول من عضلات اللفائفي الملساء لل   Ca2+ _Mg2+ ATPaseتثبيط نشاط  

عكس  يخر من الأشعة فوق البنفسجية لآ  نطاقالأخرى مثل الكبد والكلى للأشعة فوق البنفسجية لشرح تأثيرها أو استخدام  

 تأثيره. 

INTRODUCTION  

The knowledge of the enzyme Ca2+_Mg2+ 

ATPase activity in the smooth muscles is 

important because it lacks of sarcoplasmic 

reticulum [1]. This led to search to the 

regulation of calcium ions during the 

contraction and relaxation [2].   The presences 

of membrane vesicles in addition of 

mitochondria regulate ionic activity during 

contraction and relaxation. In addition to fact 

these organelles have the ability to take calcium 

in the presence of ATP and magnesium, and this 

led to the belief that they may play the role of 

sarcoplasmic reticulum [3]. Therefore, the 

maintained of Ca2+ homeostasis integrated 
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process associated with cellular damage and 

loss of intracellular free Ca2+ [4-6]. 

The Ca2+-ATPase is a protein pump in the 

plasma membrane that eliminates Ca2+ from the 

cytoplasm and releases it into the outside of the 

cell, lead to ATP hydrolysis and regulation of 

the cytoplasm Ca2+ concentration by plasma 

membrane. Ca2+-ATPase is a critical for cell 

survival as disruptions in Ca2+ homeostasis can 

alter cellular physiology [7-8]. The plasma 

membrane Ca2+-ATPase include a number of 

proteins of physiological and 

pathophysiological importance in vertebrates 

because the ions across the membranes [9-12].   

Ultraviolet radiation is totally considered a 

carcinogen, mutagen, and non-specific damage 

[13]. These features can initiate and promote a 

tumor. In some conditions, ultraviolet radiation 

cause the skin cancer [14] and other effects like 

tanning. Nevertheless, Ultraviolet rays also 

benefit human health by controlling the natural 

amount of vitamin D and endorphins in the skin, 

So Ultraviolet radiation rays have other 

complications. Accordingly, exposure to 

ultraviolet radiation leads to health risks 

including changes pigments, degeneration, 

malignant cases and wrinkles and is absorbed by 

DNA causing mutations and cancer [15-19]. 

The objective of the study is to show the effect 

of UV radiation on the activity of Ca2+_Mg2+ 

ATPase in membranous vesicles isolated from 

smooth muscle of ileum in rats. 

 

MATERIALS AND METHODS 

Our investigational work was carried out using 

(30) male adult Sprague- Dawley rats (age 4- 5 

months and weight range 190-200g), which 

divided into 5 groups (n=6/group). All the rats 

were housed under standard laboratory 

conditions of 12 hrs. light / 12 hrs. dark cycle, 

provided with standard laboratory food and 

water and at dominated temperature (22– 25oC). 

The period of the study was 15 days for 

adaptation in animal house of Medicine 

college/University of Baghdad. The rats were 

sacrificed and their ilea were rapidly removed, 

and cut lengthwise into small pieces and then 

put into Krebs solution (NaCl, KCl, CaCl2, Mg 

Cl2, NaHco3 NaH2 Po4, Glucose), at 

temperature (37°C) and left for 10 minutes in 

order to make the smooth muscle preparations 

of the ileum stabilize. Then, they transferred to 

the separation solution Kcl - Imidazole (KCl, 

Imidazole). To obtain the membranous vesicles 

from the smooth muscle of the rat ileum, the 

preparations were crushed well using an 

electrolytic homogenizer, and the centrifuge 

was used to obtain the membranous vesicles as 

mentioned above [20-22].  

The total protein activity for Ca2+_Mg2+ ATPase 

was determined according to method lorry et al. 

[22]. The membranous vesicles were irradiated 

with UV radiation by using (UVGL-25. USA) 

of wavelength 252 nanometer except for control 

group (non - irradiated group) in order to 

compare with the other four irradiated groups. 

The irradiation period for each group was (5, 10, 

30, and 45 minutes), respectively. After the end 

of the entire period of irradiation, the activity 

Ca2+_ Mg2+ ATPase in special protein of the 

membranous vesicles was measured using 

spectrophotometer of wavelength 636 

nanometer [23]. 

 

RESULTS AND DISCUSSION 

Smooth muscles of animals were found to be 

similar in functions including the ATPase 

activity of vesicles for pumping Ca2+. The 

activity of Ca2+_Mg2+ ATPase in membrane 

vesicles were isolated from ileum smooth 

muscles of rats, as shown in Table 1. In 

comparable, no change (P > 0.05) was observed 

with time of irradiation (5, 10 and 30) minutes, 

while, there was significant (p < 0.05) decreased 

in the activity of Ca2+_Mg2+ ATPase with long 

time irradiation (45) minutes, (Table 1 and 

Figure 1).  
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Table 1: The activity of Ca2+_Mg2+ ATPase on membrane vesicles isolated from ileum smooth muscles of rats irradiation 

with (5,10, 30 and 45) minutes, the amount of phosphate produced were estimated (μmole phosphate/mg protein), Mean± 

SE. 

No. 
Time 

(min) 

µmole phosphate / mg protein 

P-value 
Trial1 

 

Trial 2 

 

Trial3 Mean ± SE 

1 Control 9.1 9.0 9.2 9.10±0.4 - 

2 5 9.0 9.1 8.9 9.00±0.5 P > 0.05 

3 10 8.9 9.0 9.1 9.00±0.6 P > 0.05 

4 30 8.8 8.7 8.8 8.76±0.4 P > 0.05 

5 45 4.9 4.8 4.8 4.83±0.3 P< 0.05 

 

 

Figure 1: the activity of Ca2+-Mg2+ ATPase on membrane vesicles: (control and irradiation for 5, 10, 30 and 45 minutes) 

marked with numbers 1, 2, 3, 4, and 5 respectively.  

 
The Ca2+_ Mg2+ ATPase dependent 

sarcoplasmic reticulum plays an important role 

in promoting muscles relaxation by deposing 

Ca2+ from cytoplasm [24]. Guideline of the Ca2+   

concentration in the plasma membrane is 

awkward for cell survival as impeding in Ca2+ 

homeostasis, which can change cellular 

physiology and lead to cell death [25]. The 

intracellular Ca2+ concentration is very low, 

Ultraviolet radiation may increase the level of 

Reactive Oxygen Species (ROS) and Ca2+ 

concentration as well as excessive Ca2+ 

concentration can be harmful to target cell [26]. 

Ultraviolet irradiation energy is subdivided into 

Ultraviolet radiation (A), (B) and (C) depend of 

electro physical properties. The Ultraviolet 

radiation-C has a wave length (100-280 nm), 

and Ultraviolet radiation -A photons have wave 

length (315-400 nm), while Ultraviolet 

radiation-B is falling in between [14]. The 

Ultraviolet radiation spectrum in our study was 

Ultraviolet Radiation-C.  

A study suggests Ultraviolet radiation exposure    

can   initiate the developments of cell, and has a 

strong irradiation energy to the tissue to cause 

cell damage. The Ultraviolet radiation dosing 

depends on solar radiation, and time spent 

outdoor professionally [26].  

Ultraviolet radiation has many effects on skin 

physiology and the most acute effect on the skin 

is inflammation, and induces cascade of 

cytokines and neuron active [27]. The link 

between the effect of Ultraviolet radiation   and 

Ca2+ homeostasis in cellular membrane is not 

clear [28], which has properties a calcium cell-

signaling system, dependent on agonists known 
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to modulate growth, and proliferation of lens 

epithelial tissue.   

In this study, the effect of radiation may be 

directly on the cell membrane, and in the 

particular on the binding site of Ca2+, Mg2+ and 

thus a decrease in the cell activity and led to a 

decrease in enzyme activity and cell death. The 

activity of Ca2+_Mg2+ ATPase in membrane 

vesicles isolated from membrane vesicles may 

play the role of sarcoplasmic reticulum since 

smooth muscles lack a well- distinguish 

sarcoplasmic reticulum that responsible of 

calcium regulation. 

 

CONCLUSIONS  

A general role of Ca2+, Mg2+ is in controlling of 

Ca2+ homeostasis in the cell. The function of 

plasma membrane is to pump and maintain 

cellular calcium homeostasis. Exposing the 

tissue to ultraviolet radiation may have a direct 

effect on the cell membrane, calcium and 

magnesium ions, and thus a significant loss in 

enzyme activity. The recommendations are to 

expose other organs like liver and kidney to UV 

radiation to explain its effect or using other 

range of UV radiation to reflect its effect. 
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