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Abstract 
   
This study was carried out at the college of veterinary medicine and animal 

production. Sudan University of Science and Technology (hillat kuku). The -

objective of this study to determine the diurnal variation of clinical and 

physiological parameters of Nubian goats. Through measurement of rectal 

temperature (RT),respiration rate (RR), pulse rate(PR) and heart rate (HR), 

and  proximate analysis on some blood constituents. RBCs count 

hemoglobin concentration (Hb), packed cell volume (PCV), and erythrocyte 

sedimentation rate (ESR) were carried out following standard procedures. 

Findings from our study showed that there were no significant differences on 

(RT), (PR), RBCs count and ESR during different times a day. (RR), (HR), 

(Hb) concentration and PCV values varied significantly. 

Key ward : 

RT= rectal temperature , RR= respiratory rate , PR= pulse rate, HR= heart 

rate 
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ھالاطروحمستخلص   
 

قد اجریت ھذه الدراسھ في كلیة الطب البیطري والانتاج الحیواني جامعة 
والھدف من ھذه الدراسھ ھو تحدید ). كوكو( السودان للعلوم والتكنولوجیا 

الاختلاف النھاري في المعلمات السریریھ والفسیولوجیھ للماعز النوبي عن 
معدل درجات ,معدل النبض,فسمعدل التن,طریق قیاس درجة حرارة الجسم 

ضربات القلب والتحلیل المباشر على بعض مكونات الدم عن طریق قیاس 
ومكداس الدم ومعدل الترسیب و اظھرت ) خضاب الدم(یموغلوبین تركیز الھ

معدل , فروق ذات دلالھ احصائیھ في درجة حرارة الجسم  الدراسھ عن وجود
معدل التنفس و .وقات المختلفھالنبض و عدد كریات الدم الحمراء خلال الا

ً , )خضاب الدم(تركیز,  معدل ضربات القلب  .مكداس الدم اختلفت معنویا
 
 

 :المفاتیح
  
   معدل ضربات القلب, معدل النبض , معدل التنفس ,درجة حرارة الجسم   
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NTRODUCTION 
 
 

The goat is a multipurpose animal; it produces meat, milk, skin, and hair, 

and is unique in its ability to maintain itself in tropical environment. Goats 

play an important role in the economy of the Sudan. For commercial 

purposes, goats are mainly kept for meat production and some time uses as a 

source of milk production for poor fam1ilies who cannot afford to keep 

cattle. 

Nubian goats can live in very hot climates and have a longer breeding season 

than other diary goats. 

 

The Objectives of this study were: 

 

- To investigate the influence of minimum, maximum and mean air 

temperature on rectal temperature, respiration rates, pulse rates and 

heart rates. 

- To study the effect of minimum, maximum and mean air temperature 

on some blood parameters. 
- To assess the physiological status and some health parameters of the 

animals on summer. 
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CHAPTER One 

 

Literature review 
 

1.1. Heat: 
Heat is a major factor affects on animal productivity, in the tropical belt 

and arid areas (Silanikove, 1992). 

Exposure of animal to thermal heat stress lead to physiological response 

such as the elevation of rectal temperature ,respiration rates, pulse 

rates and heart rates with decline in feed intake and production (Hafiz, 

1968; McDowell 1972). 

The common index of heat tolerance in domestic animals is core body 

temperature which measure by rectal temperature (Liu, 1989). Changes 

in rectal temperature, respiratory rate and pulse rate used as indices of 

physiological adaptation to tropical environment (Oladimeji et al;1996), 

(Adedeji,2012) reported that high ambient temperature depressed body 

activities and such overheating creates physiological stress that could 

invariably affect production by promoting an unfavorable endocrine 

balance, metabolism or by reducing feed intake. Jean pagot, (1990)gave 

the normal body temperature of goats to range from 37-40°c. 
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The absorption of heat is associated directly with the degree of  coat 

pigmentation and therefore resulted that coat pigmentation could be of  

importance in humid and sub-humid with high ambient temperature. 

The absorption rate increases from white, brown to black coat (Peter et 

al, 1982). 

 

1.2. Respiration:  
Respiration physiology is defined as the transport of oxygen from the out 

side air to the cells within tissues and the transport of carbon dioxide in the 

opposite direction the metabolic process by which an organism obtains 

energy by reacting oxygen with glucose to give water carbon dioxide and 

energy. 

Physiological respiration is necessary to sustain cellular respiration and thus 

life in animals the processes are distinct :cellular respiration takes place in 

individual cells of the organism while physiologic respiration concerns the 

bulk flow and transport of metabolites between the organism and the 

external environment                        

Respiration can vary greatly depending on the goat’s nervous state when the 

rates are taken. A highly excited animals will have a higher rate than “  

normal, so use a little common sense and allow for variations with 

circumstances Nilsson etal.(2010).                      

Umaru (1988) noted that the normal respiratory rates in cattle and sheep are 

20 and 25-30 breaths per minute. 
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1.3. Heart rate: 

The first and second heart sounds are associated with valve closures, 

but turbulent blood f low and vibrations of large vessels induced by the  

closures are believed to be the actual causes of the sounds. Third and 

fourth heart sounds may be heard in some normal horses and cattle 

with relatively slow heart rates. 

Both sympathetic and parasympathetic nerves innervate the SA node. 

By their actions on cells in the Sinoatrial Node (SA node), sympathetic 

nerves increase the rate of spontaneous action potentials and 

parasympathetic nerves reduce the rate. This is the means by which 

sympathetic 

stimulation increases heart rate and parasympathetic stimulation 

reduces heart rate. 

 

1.4. General Composition and Function of Blood: 

         The blood is a non–Newtonian, fluid, consisting of cellular 

components suspended in plasma. The cellular elements of blood 

include red blood cells (erythrocytes), white blood cell (leukocytes) and 

platelets (thrombocytes) (Jain, 1986). 

The main agent of O2 transport, leukocytes are involved in the 

reaction to infections, and thrombocytes are involved in prevention of 

loss of blood (Bell et al; 1980).  
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The blood helps to regulate body temperature, maintain a 

constant concentration of water and electrolytes in the cells, regulates 

the body’s hydrogen ion concentration  

(pH) and the secretion of endocrine glands are spread throughout 

the body (Swenson, 1993). 

1.4.1 Erythrocytic series: 
The erythrocytic series includes the erythrocytes count, packed 

cell volume (PCV) of erythrocyte which expressed as a percentage 

volume of packed cell of the whole blood after centrifugation. The 

volume of cell in the circulating blood is usually less than plasma 

volume. The erythrocytic series includes also haemoglobin 

concentration (Hb) and erythrocyte sedimentation rat (ESR). The main 

function of erythrocyte is that it enables the blood to carry  O2 and also 

carried CO2from the tissues to the lungs buffering the carbonic acid 

formed in the red cell (Edward and Bouchier,1995). 
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CHAPTER TWO 

 

Material and methods 
 This study was conducted at the teaching and research farm of the 

sheep and goats Research institute. 

Temperature, respiration rate, pulse rate and heart rate , in the goats across 

season (summer) and across day periods (minimum temperature in the 

morning , afternoon and night ) to three days using Delta Trak  thermometer.  

 

2.1 Animals: 

        Thirteen adult male Nubian goats were used to obtain some clinical 

parameter (rectal temperature (RT), respiration rates (RR), pulse rates (PR), 

heart rates (HR) and some blood indices (RBCs count, Hb concentration, 

PCV and ESR). These paraeter were measured three times a day  6 am 

(morning), 2pm (afternoon) and 10 pm (evening) for three days.   

 

2.2. Feeding:  

They were maintained on a well balanced ration of concentrates and 

roughage, and were fed twice daily. Clean water and salt lick blocks were 

available all the time. 
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2.3. Clinical parameter: 
 

2.3.1. Rectal temperature (RT):The rectal temperature was measured using 

digital rectal thermometer (Delta Tract) inserted into the rectum and left in 

position thereafter the reading was taken.  

 

2.3.2. Respiration rate (RR): 

Respiration rate was recorded as the number of frequency of nose breathing 

per 15 second and later calculated as breaths /min. 

The respiration rat was recorded as nostrils breathing. 

 

2.3.3. Pulse rate (PR): 

Pulse rate was recorded by number of beats per 15second by placing the 

hand on the femoral artery and later calculated as beats/min. 

 

2.3.4. Heart rate (HR): 

 Heart rate was recorded by placing the stethoscope on chest of the goat 15 

second to determine the rhythmic beats of the heart which was later 

calculated as beat/min. 
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2.4. Blood profile: 

2.4.1. Collection of blood samples 

The hair of the specific part of the neck was clipped closely and the area was 

wiped with a disinfectant (70% ethanol) before the jugular vein puncture. 10 

ml samples of blood were drawn from the jugular vein using plastic 

disposable syringes. Immediately after withdrawal, 2 ml of blood sample 

was transferred to a capped test tube containing disodium ethylene diamine  

tetra acetate (Na2-EDTA) as an anti-coagulant for haematological analysis. 

 

2.5. Erythrocyte profile: 

2.5.1. RBCs count: 

The number of erythrocytes was determined using (Jain, 1986)     

method. The blood was drawn up to the mark 0.5 in the pipette ,then the 

diluted blood was sucked up to the mark indicated above the pipette pulp, 

then let to set for 2-3 minutes, two drops were dripped out . One drop was 

dripped on the two sides of the chamber and let to set in a covered place 

away from air draft .Then the red cells were counted using 40 * objective 

lens of the bright field microscope. 

The counting area in the chamber, consist of primary nine squares. The 

central primary squares were used for the erythrocytes count and it present 

25 secondary squares , each of which is subdivided into 16 tertiary squares. 

All erythrocytes in five of the secondary squares, 4 corners and the center 

square were enumerated, for counting cells; definite system was followed to 

avoid duplication in counting cells that touch lines. 

 

 
 



9 
 

Cells touching top and left center lines were counted and cells touching 

bottom and right central lines were not counted . 

Cell from 5 squares were added and the sum of them was multiplied by 

10.000.The calculation of the erythrocytes count was based on the 

following: 

 

Erythrocytes count (× 106 /ml) = N  ×  50 ×  200 = N  × 10.000 

-Where N is the sum of the counted cells . 

 

2.5.2. Haemoglobin concentration ([Hb]): 

Hb concentration was determined by a cyanomethemoglobin method as 

described by Van Kampen and Zijlstra, (1961) 

Calculation 

   OD of sample 

[Hb] (g/DcL)      =     ×     ـــــــــــــــــــــــــــــ 15 

  OD of standard 

       Where: OD is optic density 
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2.5.3. Packed cell volume (PCV):  

The method describe by (Jain, 1986) was adapted for the 

determination of PCV. 

The PCV was measure by using plain capillary tubes (Umedic, 

Germany). The capillary tubes (7.5mm × 1.0mm) were filled with fresh 

blood to three fourth, and one end was sealed by a crystaseal. The sealed 

capillary tubes were centrifuged for 5 minutes at 12000 r.p.m. in a micro 

haematocrit centrifuge (Bio-LAB, BL-135 D). A special reader was used to 

determine Hct as a percentage of whole blood. 

Statistical analysis 

Results generated were collated and presented as means with standard 

deviation of the physiological and hematological values for the Nubian 

goats, and tested for significance using  Student’s t. test according to Gomez 

and Gomez, (1984). The Statistical Package for Social Sciences Program 

(SPSS) was used for the analysis.  
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CHAPTER THREE 

 

Result and Discussion 

 
Table (3.1).  Effect of diurnal variation on some clinical 

parameter of Nubian goats (Mean ± S.D). 
 

            

Time 

 

 Parameter 

 

Morning 

 

Afternoon 

 

Evening 

 

Significant 

    RT (C°) 

 
35.97± 0.84 37.43 ± 0.75 37.10± 0.68 N.S 

RR(breath/min) 16.48 ±2044 20.02 ± 1.95 19.86± 1.08 ** 

PR (beats/min) 

 
71.84± 7.27 75.00 ± 8.46 72.50± 6.30 N.S 

 HR 

 
50.43± 6.06 83.38± 6073 71.43± 8.35 ** 

 
 
Table (3.1): 

Table (3.1) show RT, RR, PR and HR During a day. The RR and HR varied 
significantly  
In this study there is no significant difference of rectal temperature during a 

day, this is due to good adaptation of Nubian goats which can live in very 

hot climates.  
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This results in line with Popoola et.al (2014). Kabuga,(1992) recoded lower 

values for rectal temperature of friesian cows. 

 Maria et al,(1997) reported that heat stress increase body temperature so 

this result similar to our result. 

There is no significant difference  in pulse rate. Adedji, (2012) and Popoola 

et.al (2014).found higher values than this study . 

In other research Alam et al,.( 2011) reported heat stress effect in body 

temperature had no significant among the group put pulse rate and 

respiration rate were significantly higher .. 
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Table( 3.2): Effect of Diurnal variation on some physiological 

parameter of Nubian goat (Mean ± S.D). 

 
 
 

 

          Time 

Parameter 

 

Morning 

 

Afternoon 

 

Evening 

 

Significant 

 

Hb (mg/dl) 

 

        

7.02±1.08 

 

6.78± 0.88 

 

7.47 ± 1.20 

 

 

* 

 

P.C.V. (%) 

 

 

18.67± 3.05 

 

20.85±3.29 

 

23.33 ±4.50 

 

** 

 

E.S.R. mm/hour 

 

 

1.90 ± 0.85 

 

2.17 ±1.09 

 

1.82 ± 0.85 

 

NS 

 

R.B.Cs ×(106/ml) 

 

11.40×106 

± 25.31 
 

11.40×106 

± 19.70 

 

12.12×106  

± 24.83 

 

 

NS 

 
Table (3.2 ): 

The values of erythrocytic series are presented in table (3.2). P.C.V. %  and 

Hb concentration was significantly higher in different times a day.  

Kramer, (2000) reported a wide range of goat RBCs (8-18×106). The values 

of this study were within the lowest limit. Abdelatif et al (2009) found lower  
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values of RBCs (9.9×106/ml) and (10.88×106/ml 

The present erythrocytic series results obtained in this study are lower than 

those recorded by Marium(1997), who obtained RBCs count values ranging 

between (12.06×106/ml ) – (10.88×106/ml) , PCV 28.95% – 26.25% , and  

Hb concentration 9.31 g/dl – 8.43g/dl for mature female Nubian goats, 

.Alam; et al (2011) reported that heat stress effected highly significant in 

RBC , P.C.V.% , Hb concentration. This variation can be attributed to age, 

breed or sex differences. 
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Conclusion and Recommendation 
 
Some clinical and physiological parameters of the Nubian goats varied 

during different time a day.  

It is apparent that extensive research of the reaction of Nubian goats to stress 

conditions is necessary. 

Management plans are needed to improve Nubian goat production by 
minimizing thermal stress on goats. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



16 
 

REFERENCE 
 
 
Abdalla M. Abdelatif, Mariam Y. Ibrahim and Yahia Y. Hassan. 

(2009).Seasonal Variation in Erythrocytic and Leukocytic Indices and  

serum protein of female Nubian goats. Middle-East journal of Sci. 

Res. 4(3): 168-174. 

Abdel-Samee, A. M. 1991. Detection of heat adaptability of growing lambs 
in subtropics. 
 
Aboul-Naga, A. I. 1987. The role of aldosterone in improving productivity 
of heat-stressed farm animals with different techniques. Ph. D. Thesis. 
Faculty of Agriculture, Zagazig 
 
Alam, M. M. Hashem1*, M. A. Rahman1, M. M. Hossain1, , M. M. 
Haque1, M. R. (2011).     Effect of heat stress on behavior, physiological 
and blood parameters of goat. Progress. Agric. 22(1 & 2): 37 – 45,  
 
Al-Haidary, A. 2000. Effect of heat stress on some thermoregulatory 
responses of cattle, sheep 
and goat. Zag. Vet. J., 28: 101–110. 
 
Azab, M. E., and Abdal-Maksoud, H. A. 1999. Changes in some 
haematological and biochemical parameters during pre-partum and post-
partum periods in female Baladi goats. Small Ruminant Research, 34: 77-85. 
 
Beede, D. K., and Shearer, J. K. 1996. Nutritional management of dairy 
cattle during hot weather. In: Proceedings of the Professional Dairy 
Management Seminar, Dubuque, IA, 
 
 

 



17 
 

Blaxter, N. E. 1959. Environmental temperature, energy metabolism and 
heat regulation in sheep. Journal of Agricultural Science, 52: 25-39. 
Climatics, vol. 55. EAAP Publication, pp. 149-150. 
Da costa et al .1992 .effect of air temperature and humidity on ingestive 
behavior of sheep. Int. j biometeorology 36 : 218 _222  

David, M. H., Garry, R. B., Larry, W. O., Linjing, X., Ronald, D. M., 
and Carl, V. G. 2001.Mechanisms of circulatory and intestinal barrier 
dysfunction during whole body hyperthermia. Am. J. Physiol. Heart Circ. 
Physiol, 280: H509–H521. 
 
Deedo, S. H. 1973. The laboratory investigation of haemoglobinopathies. 
Can. J. Med. Technol. Mar-Apr; 35(2): 23-5. 
 
Eltawill, A., and Narendran, R. 1990. Ewe productivity in four breed of 
sheep in Saudi Arabia.World Rev. Anim. Prod., 25: 93. 
 
Fahmy, S. 1994. Effect of crossing Romanov with Rahmani sheep on some 
physiological and productive performance. M. Sc. thesis. Faculty of 
Agriculture, Al-Azhar University, Cairo, Egypt. 
 
Habeeb, A. A., Marai, I. F. M. and Kamal, T. H. 1992. Heat stress. In: 
Philips, C., Piggens, D. (Eds.), Farm Animals and the Environment. C.A.B. 
International, pp. 27–47. 
 
Hahn, G. L. and Mader, T. L. 1997. Heat waves and their relation to 
thermoregulation, feeding behavior and mortality of feedlot cattle. In: 
Proceedings of the Fifth International 
 
Hansford and Pinkus T.  (1998). The Herdsman's Introduction to 
Homoeopathy. 
 

 
 
 



18 
 

Hirayama,T., Oshiro, S., Katoh, K. and Ohta, M. 2000. Effect of 
exposure on the rumination and passage rate through digestive tract of 

sheep. Animal Science Journal, 71: J258-J263. 
Holter, J. B., West, J. W., and McGilliard, M. L. 1997: Predicting ad 
libitum dry matter intake and yield of Holstein cows. Journal of Dairy 
Science, 80: 2188–2199. 
 
Ismail, E., Abdel-Latif, H., Hassan, G. A. and Salem, M. H. 1995. Water 
metabolism and requirements of sheep as affected by breed and season. 
World Rev. Anim. Prod., 30(1–2): 95–105. 
 
Kadima, I. T., Mahgouba, O., Al-Ajmia, D. S., Al-Maqbalya, R. S., Al- 
Mugheiryb, S. M. and Bartolomeb, D.Y. 2004. The influence of season on 
quality characteristics of hot-boned beef m. longissimus thoracis. Meat Sci., 
66: 831–836. 
 
Kendall (2007). Sprinklers and shade cool cows and reduce insect 
avoidance behaviour in pasture based dairy systems. J. Dairy Sci. 90:3671-
3680. 
 
Khan, M. S. and Ghosh, P. K. 1989. Physiological responses of desert 
sheep and goats to grazing during summer and winter. Ind. J. Anim. Sci., 59 
(5): 600-603. 

Kramer, J. W. (2000). Normal haematology of cattle, sheep and goats. In 

:Schalmʼs Veterinary Haematology. pp 1075- 1082.  (Edited by 

Feldman, B. F.Zinkl, J.G. and Jain, N.C.).5th  Lippincott Williams 

and Wilkins, Philadelphia. Livestock and Environment Symposium, 

Minneapolis, ASAE, St. Joseph, MO, pp. 563–567. 

 
 
 
 
 



19 
 

Lowe, T. E. J., Christian, Cook, J. R., Ingram and Phillip, 2001. Impact 
of climate on thermal rhythm in pastoral sheep. Physiol. Behavior, 74: 6596 

64. 
 
LPHSI, 1990. Livestock and Poultry Heat Stress Indices Agriculture 
Engineering Technology Guide. Clemson University, Clemson, SC 29634, 
USA. 
 
Marai, I. F. M., Ayyat, M. S. and Abd El-Monem, U. M. 2001. Growth 
performance and reproductive traits at first parity of New Zealand White 
female rabbits as affected by heat 
 
Marai, I. F. M., Daader, A. M., Abdel-Samee, A. M. and Ibrahim, H. 
1997. Winter and summer effects and their ameleoration on lactating 
Friesian and Holstein cows maintained under Egyptian conditions. In: 
Proceedings of International Conference on Animal, Poultry, Rabbits and 
Fish Production and Health, Cairo, Egypt. 

 

Marium, Y. I. (1997). Seasonal fluctuations in the haematological values of   

the Nubian goats. M .Sc. Thesis, University of Khartoum, Sudan. 

Monty, D. E., and Wolff, L. K. 1974. Summer heat stress and reduced 
fertility in Holstein- Friesian cows in Arizona. American Journal of 
Veterinary Research, 35: 1496–1500. 44 Heat stress on physiological 
parameters of goat 
 
Monty, D. E., Kelly, L. M., and Rice, W. R. 1991. Acclimatization of St. 
Croix, Karakul and Rambouillet sheep to intense and dry summer heat. 
Small Rumin. Res., 4(4): 379-392. 
 
 
 

 
 



20 
 

Nardon, A., Ronchi, B. and Valentina, A. 1991. Effect of solar radiation 
on water food intake and weight gain in Sarda and Comisana female lamps. 
In: Animal Husbandry in Warm 
 
 
Nigerian Society of Animal production (NSAP), March, 17-21, FUTA, 
Akure, Nigeria. pp. 50-53. 
 
Popoola,M.A. Bolarinwa,M.O. Yahaya,M.O. Adebisi,G.L. 
Saka,A.A.(2014). Thermal comfort effect on physiological adaptation and 
growth performance of west African dwarf goats raised in nigeria. European 
scientific journal. Vol (3).275-281.  
 
Pugh DG. 2001. Sheep and Goat Medicine, 1st ed. WB Saunders. Pp.173 
Radostis, D.M., Gay C.C., Blood D.C., and Hinchcliff, K.W. 2000. 
Veterinary Medicine, 9th ed. WB Saunders. p60-61. 
 
Roth, Z., Arav, A., Braw-Tal, R., Bor, A. and Wolfenson, D. 2002. Effect 
of treatment with follicle-stimulating hormone or bovine somatotropin on 
the quality of oocytes aspirated in 
 
Ruechel J. 2006. Grass-fed Cattle: How to produce and market natural beef. 
Storey Publishing, USA. 
 
Rushen, J., de Passille, A.M., von Keyserlingk, M.A.G., and Weary, 
D.M. 2008. The Welfare of Cattle. Springer, Dordrecht, Netherlands. 
 
Schalm, O. W., Jam, N. C., and Corrola, E. J. 1975. Veterinary 
Haematology. 3rd Edn, Lea and Febiger, Philadelphia USA. 
 
Silanikove N. 2000. Effects of heat stress on the welfare of extensively 
managed domestic ruminants. Livest. Prod. Sci. 67: 1-18. 

 
 
 



21 
 

Srikandakumar, A., Johnson, E. H. and Mahgoub, O. 2003. Effect of 
heat stress on respiratory rate, rectal temperature and blood chemistry in 

Omani and Australian Merino Sheep. Small Rum. Res., 49: 193-198. 
stress and its alleviation, under Egyptian conditions. Trop. Anim. Health 
Prod., 33: 457–462. 
 
Tambuwal, F. M., Agaie, B. M. and Bangana, A. 2002. Haematological 
and Biochemical Values of Apparently Healthy Red Sokoto Goat s. 
Proceeding of 27th Annual Conference, the autumn from previously heat-
stressed cows. J. Dairy Sci., 85: 1398–1405.University, Zagazig, Egypt. 

Van Kampen, E.J. and Zijlstra, W.G. (1961). Standardization of 

haemoglobinometry. ll. The haemoglobin cyanide method. Act. 6: 38-

44. 

West, J. W. 2003: Effects of heat-stress on production in dairy cattle. 
Journal of Dairy Science, 86:2131–2144. 
 
West, J. W., Yullinix, B. O. and Sandifer, G. 1991. Changing dietary 
electrolyte balance for dairy cows in cool and hot environments. J. Dairy 
Sci., 74: 1662–1674. 
 
Widowski, T. 1998. Beat the Heat, A Guide to Hot Weather and Shade for 
Ontario Cattle Producers. The Colonel K.L. Campbell Centre for the Study 
of Animal Welfare, University of Guelph. 27pp. 
Zagazig Vet. J., 19(3): 719–731. 
 
 
 
 
 
 
 
 

 
 


