Body fluid
Objectives

1. Water is the life.

2. Origin of the nutrients

3. Regulation of body function
4. Control system of the body.
      About 60 % of the adult human body is fluid , most of this fluid is inside the cell ( intra cellular fluid ) and about one third is out side the cell ( extracellular fluid ) and small portion that transport from intra to extra cellular compartment  that which is called interstitial compartment . 

      The extracellular fluid also called the internal environment because it contains all the ions and nutrients need to maintain cell life. In addition, it covers all the cells in the body.
Homeostatic mechanism 

    It means maintains of static condition as 

Lung         = constant O2 and CO2

Kidneys     = constant ions 

GIT           = constant nutrient 

     Movement of extracellular fluid passes in 

1. blood around the circulating system 

2. between capillaries and cells 

Through the movement ,continuous exchange of substance between extracellular fluid and intercellular space  in process called diffusion , this is back and  forth movement  so extracellular fluid maintain complete homogeneity through out the body .
Origin of the nutrients in the extracellular fluid and homeostasis.

1. Respiratory system: - when blood pass through the lung, exchange of O2 occur through or diffuse by molecular motion through respiratory membrane.
2. GIT: - nutrients are being absorbed from ingested food to the extracellular fluid.
3.  Liver and other organs:-change the composition of many materials to be used as needed and when needed.
4. Musculoskeletal system: - by movement, it provides protection against adverse surroundings so help to maintain homeostasis.
\
Removal of metabolic end products:-

1. Removal of CO2 by the lung.
2. Kidneys----these products as urea, uric acid, ions, water, and others this occurs by filtering large amount of plasma through the kidneys then reabsorb it.
Regulation of body function:-

1. nervous system :-which perform this action by sensory input portion , motor output portion and autonomic system , sensory portion by the eye , skin ,smile give the desire to eat  ,…autonomic system acts at sub conscious level to perform activity of GIT ., heart and glandular secretion .

2. hormonal system :-

Eight glands that secret hormones which travel by the extracellular fluid ex-

Insulin hormone=glucose 

Thyroid hormone=chemical reaction of all the body.
Adrenocortico hormone = control Na, K and protein metabolism.
Parathyroid hormone = Ca and pH

3. Reproduction: - generation of new cells instead of the dead one.

Control system of the body 

Ex;

1. O2 and CO2 in  extracellular fluid 

O2 combine s with hemoglobin with a high affinity in the lung that will travel to the tissue, if the tissue have a high concentration of O2, it will never be given to the tissue 

However, it will release only when the tissue have a low concentration.
   CO2 differs in that it stimulate the respiratory centre leads to tachypnea which will wash the CO2 from the lung 

2. Normal range of the ions in the extra cellular fluid beyond which the actions of must organs in the body will be disrupted.
Negative feed back nature of the control system: - ex 

    In the regulation of CO2 concentration, a high CO2 concentration increase pulmonary ventilation =decrease CO2 concentration, so high concentrate first act on leads to decrease concentration which is negative to the initiating stimulus and vise versa.
   Positive feedback mechanism;-

it is also called vicious circle , it can occur of benefit if it is happened in the contraction of the uterus during birth , the contraction must continue through out the birth till delivery  ,also it is of benefit it during clotting process post surgery .

Feed – foreword control:-

When we need rapid response in subsequent manor usually in the brain during rapid response, it gives more than one response in spite of incomplete response to the first action.
Repetition of this process leads to adaptive control mechanism, in other means; the adaptive control mechanism is a delay negative feedback.
Gain of the control system.-

the efficacy of the negative feedback process is calculated by this process , and it differs from one system to other 

Gain =correction\error

Body fluid compartment: - 
      the maintenance of relatively constant volume and a stable composition of the body fluids is essential for homeostasis.
    Daily intake of water:-

1. ingestion of liquid or water in the food which is about 2100 ml \ day to the boy fluid

2. oxidation of CHO  adding about 200 ml \ day , this provides a total water intake of about 2300 ml \ day  which a highly variable between persons and in the same person depending on activities , habits and climate . 

Daily loss of body water 

                                                                  Normal                           prolonged heavy exercise insensible skin                               350                                   350

Insensible   lung                                           350                                   650

Sweat                                                           100                                   5000

Feces                                                            100                                   100

Urine                                                            1400                                  500

Total output                                                 2300                                  6600

Insensible fluid loss is turned because we are not consciously aware of it,  it occurs continuously in all living humans .
     insensible fluid loss through the skin it occur either through sweet glands or directly through the skin by diffusion which is minimized by confined layer of the skin that provide a barrier against excessive diffusion  ,so in burn there is loss of about 10 folds ( 3- 5  L\day).

     Respiratory tract:-

   As air enters the lung it become saturated with moisture leads to a vapor pressure of about 47 mmHg before it is expelled, because the vapor pressure of the inspired air is usually less than 47 mmHg, so water is continuously lost by the lung, in cold whether the atmospheric vapor pressure decrease to nearly zero causing greater loss of the fluid from the lung, this explains the dry feeling in the respiratory passages in cold whether.
Water loss in feces is about (100 ml \ day) increase during diarrheal state that may leads to life threaten dehydration.
Water loss by the kidneys:-

   This is important to the homeostasis of the fluid and electrolyte; it can be half letter \ day to about 20 liters \ day in pt that drinks a lot of water.
