
Lec: 12                                Biochemistry                    Dr. Anwar J almzaiel 

 

Blood glucose Level 

Source of blood glucose: 

1. Diet, by intestinal absorption 

2. From non-carbohydrate source by gluconeogenesis in liver e.g lactate 

and alanine  

Body is able to maintain the glucose level constant during the normal 

hours of day except for short time when eating carbohydrate in which 

the glucose level is high 

Level of glucose is about 80-100 mg/100ml, but if we measure the level 

after a carbohydrate meal it’ll be 130 or the level may be 140 or even 

150, after a short time (2 hours) the level will return to normal. 

When the level of glucose in blood exceeds 170-180 then glucose 

appears in the urine this case is called Glucose urea or when its level is 

below 170-180 (renal threshold), the glucose will not appear in the urine 

because the kidney will absorb the glucose if it’s below 170-180 mg 

/100. In diabetic patient: the glucose level in blood is always above the 

renal threshold so urine contains glucose. 

 

Hyperglycemia: when glucose level is >100 in the blood i.e 120-150 or 

200 mg/100 ml 

Hypoglycemia: when glucose level is very low in the blood i.e < 80 

There are 2 mechanisms that act to maintain the blood glucose level: 

a- Secretion of glucose into blood stream 

b- With drawing of glucose from the blood 

If rate of releasing of glucose= rate with drawing of glucose from 

blood the level of glucose is constant 

If rate of releasing of glucose < rate with drawing of glucose from 

blood                      hypoglycaemia 

 If rate of releasing of glucose > rate with drawing of glucose from 

blood                      hyperglycaemia 
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During exercise, the body can maintain the blood glucose level by 

liver glycogen that release glucose into blood by glycogenolysis and 

this limited to short period (glucose weight in the liver is about 50-60 

gm) so supplies glucose for a short period of time 

During exercise, stress, long time absence of glucose as in 

carbohydrate starvation and fasting, gluconeogenesis will play 

important role in supplying glucose. 

 

Why glucose level increased during fight? 

Glucose release to the blood by promoting the action of adenylate 

cyclase to form cAMP and this will act on phosphokinase then 

activate phosphorlyase to release glucose to the blood, so 

hyperglycemia occurs and when reaches 170-180 the excess excreted 

in urine. 

The muscle cannot supply glucose because of absence of glucose 6 

phosphates. The muscle also lacks some transaminase enzymes 

needed to convert some a.a into α-keto acids which are needed in 

gluconeogenesis. 

In resting body, the brain consumes about 2/3 of blood glucose and 

most of other 1/3 utilized by R.B.Cs and skeletal muscles 
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The brain must have an energy source (must be provided by energy) otherwise 

behaviour changes occur like confusion, coma and prolonged depletion of 

glucose lead to death 

In prolonged starvation the body meet this need in 2 stages: 

 Initially muscle protein is broken down into amino acid. These  

amino acids are used to synthesize glucose by gluconeogenesis, 

one of these amino acids present in high concentration in 

muscle        alanine  

This amino acid is released from protein in muscle and carried by 

blood to the liver and kidney where it’s deaminated into pyruvate 

and then converted to glucose by gluconeogenesis; this is known 

as “alanine cycle”. This process is limited because it causes a 

heavy drop on body protein and then cell death (the protein in the 

cell is limited in amount) 

 If glucose supply remains low the brain adopts itself to use 

ketone bodies as a source of energy. Ketone bodies come from 

metabolism of fatty acids and fat: β-hydroxy butyric acid, 

acetoacetic acid and acetone. The mechanisms by which the 

brain adopts itself to use these substances are unknown. 

In starvation the body also utilize fat as source of energy. The 

glycerol which is formed from fat may be used to produce glucose 

by gluconeogenesis. 

 Alanine and other amino acids are metabolized from the body 

protein stores, particularly during starvation, infection, truma, 

thermal injury, thyrotoxicosis, prolonged exercise and cold 

exposure. These effects are initiated by release of adrenaline 

and augmented by action of glucocortic steroid hormones. 

Another hormones influence the blood glucose levels are: 

Insulin                          decrease blood glucose level 

Adrenalin, glucagon, cortisol, growth hormones and thyroid           

increased blood glucose level. 
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Oxidation of alcohol 

In the body ethyl alcohol is oxidized by liver alcohol dehydrogenase to 

acetaldehyde, this need NAD which is converted to NADH.H. Acetaldehyde is 

oxidized to acetic acid by aldehyde dehydrogenase which also NAD is needed 

and converted NADH.H. Now acetic acid is metabolized in the cell to acetyl 

COA. Acetic acid is converted in the cell to acetyl COA which enters C.A.C and 

converted to ATP, CO2 and H2O 

 The person who drinks alcohol becomes fat because acetyl 

COA will be converted to fat precipitate in the body. Addicated 

person will suffer from cirrhosis because the toxicity of alcohol 

1 gm alcohol                 9 calories 

Extra amounts of alcohol do not enter C.A.C but they 

stimulated the process of lipogenesis and large amounts fatty 

acids are formed and the person becomes obese 

Addicated people will suffer from cirrohosis so they are given 

“Disulfrim” which makes them feel sick, vomiting, headache 

they can only drink small amount of ethanol helps them to 

leave this habit. 

Disulfirm it’s a drug to treat alcoholism by inhibition aldehyde 

dehydrogenase enzyme by competing with NAD+ to the binding 

site at the enzyme molecule, this causes an increase in 

actyaldehyde in blood which causes the previously mentioned 

symptoms. 

- By mistake, a person can take methyl alcohol, then it will be 

oxidized by liver alcohol dehydrogenase into formaldehyde 

which then oxidized into formic acid  
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Treatment: in treatment of methanol toxicity, we should immediately empty 

patient’s stomach and ethanol is given as antidote. Ethanol is compete with 

methanol at the dehydrogenase enzyme (alcohol dehydrogenase has an 

affinity to ethanol than methanol) which cause a delay in methanol 

metabolism and its secretion will be increased in urine. 


