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1 
Human Anatomy  

 

 

This chapter reviews essentials and definitions of systemic human anatomy terminology and provide a basic 

understanding of how the human body is structured with emphasis on clinical applications.  This chapter also 

reviews cellular mechanism in human physiology. A special emphasis is on drug-induced diseases and effects of 

adverse drug reactions on various organs.  
 

Body Movements (Fig 1.1) 
 
• Abduction: Movement away from the midline of the body. 

• Adduction: Movement toward the midline of the body. 

• Extension: Lengthening or straightening of a flexed limb. 

• Flexion: Bending of a part of the body. 

• Dorsiflexion: Backward (upward) bending of the foot. 

• Plantar flexion: Bending of the sole of the foot downward toward the ground. 

• Pronation: Act of turning the hand so that the palm faces downward. 

• Supination: Act of turning the hand so that the palm is uppermost. 

• Eversion: Outward turning. 

• Fascia: Fibrous membrane separating and enveloping muscles. 

• Anterior (ventral): Front side of the body (example: Abdomen is anterior to the spinal cord). 

• Posterior (dorsal): Back of the body (example. Spinal cord is posterior to the stomach). 

• Lateral view = from the side of the body 

• Medial view = from the middle of body (between two legs) 

• Deep:  Away from the surface. 

• Superficial: On the surface (example. Superficial veins can be viewed through skin). 

Questions Alerts!  

Common questions in pharmacy exam is to ask!  

• Anatomy of body movements like abduction, adductions, supine and prone. 

• Anatomical planes such as sagittal and midsagittal plane. 

• Skeletal bones and joints. Patella (kneecap), hip joints or bowl and socket (ilium, ischium, pubis), skull 

bones, knee joints have popliteal spaces. 

• Muscles. Flexor and Extensor muscles, Actin and myosin muscle fibers for muscle contraction, masseter 

muscles are attached to mandibles. 
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Anatomical planes (Fig 1.1) 

•  Sagittal plane: Plane created by an imaginary line that is parallel to the median plane. Separates the body 

into right and left portions. 

• Midsagittal plane (median plane): Plane created by an imaginary line that divides the body into right and left 

halves. Separates the body/body part into equal right/left portions. 

• Parasagittal plane: Divides the body into unequal right and left portions. 

• Coronal plane/frontal. Divides the body/body part into anterior and posterior portions. 

• Transverse plane/horizontal. Divides the body/body part into superior and inferior portions. 

• Oblique plane: Passes through the body/body part at an angle. 

 

Anatomical positions 

Postural: Positions such as standing, sitting, lying down, turning right or left. 

 Orthostatic: Standing upright and lying down supine. 

Fowler’s position: Seated position with back support (Head elevated) 

Trendelenburg position: Sleeping position with Feet elevated and head lowered. 
 

Skeletal Joints (Fig 1.2) 

Weight bearing joints 

Shoulder joint: consists of humerus, scapula, synovial membrane, articular cartilage, articular capsule, articular 

liquid, and ligament. 

 

Knee joint: consists of femur (longest bone), tibia, patella, meniscus, articular cavity, serous bag, and articular 

capsule & cartilage. Patella (knee cap) bone is present in knee joint.  Popliteal spaces or nerves are present in 

knee joint. 

 

Hip joint (socket and ball): consists of Ilium, ischium, and pubis. 

 

Shoulder joint Ball & socket (Rotary cuff: is a group of 

muscles that stabilize the shoulder) 

Knee joint Hinge joint 

Hip joint Ball &Socket 

 

The major skull bones include Cranial bones (8), Facial bones (14), Ossicles (ear bones) (3) 

Cranial bones (protect brain): Frontal bones, parietal, occipital, temporal, sphenoid and ethmoid bone. 

Parietal (2), Ethmoid, Sphenoid, Temporal (2), Occipital, Frontal 
 

Tennis elbow (lateral epicondylosis): inflammation and pain of outer side of elbow involving humerus 

and usu. This results from excessive use of forearm or twisting. 

 

Tendons: Connect muscle to bone 

Ligaments: Connect bone to bone 
 
Anterior cruciate ligament is connecting between three bones of knee such as thighbone (femur), shinbone 

(tibia) and kneecap (patella). 

Muscles: 

• Trapeziusà  neck 

• Triceps brachià  shoulder (anterior). Triceps are in only in arms. 

Cranial bones  

“ PEST OF” 
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Tips                                                                                                          

1  Supination 2. flexion 3. Abduction 

4  Extension 5.  adduction 6.  Parasagittal plane 

7  Sagittal plane 8.  Midsagittal plane 9.  Kneecap 

10  Biceps bronchi 11  Triceps bronchi 12  dysphagia 

13  Joints 14  Hormone glands 15  Blood vessels 

16  Extensor muscles 17  Flexor muscles 18  Pubis 

19  Ilium 20  Ischium 21  transverse plane 

22  Endocrine glands  23 Arteries 24  Skull bones 

25 Moving away from 

body 

26  Moving closer to body 27  slicing vertically 

28  

 

slicing vertically from 

middle line 

29  

 

Slicing vertically from side 

lines 

30  Slicing horizontal 

31  dysuria 32  Dyspnea   

• Adduction à  (   ) 

• Abduction à  (    ) 

• Sagital planes à  (    ) 

• Para sagital plane à (    ) 

• Mid sagital plane à  (    ) 

• Transverse plane à  (    ) 

• Hip joints have à  (        ) 

• Flexor muscles are present inà  (    ) 

• Extensor muscles are present inà  (      ) 

• Epithelial tissue is present in à  (         ) 

• Endothelial tissues is present in à  (         ) 

• Skull bones are à ??? 

• Movement away from the midline of the body (    ) 

• Act of turning the hand so that the palm is uppermost (     )   

• bending part of the body (    ) 

• movement toward the midline of the body (    ) 

• lengthening or straightening of the flexed limb (    )   

• found in arms and thighs (     ) 

• Found in arms only (     ) 

• Separates the body into unequal right and left portions (     ) 

• Separates the body into equal right and left portions (    ) 

• Separates the body into right and left portions (         ) 

• It protects the front of the joint (    ) 

• Difficulty in breathing (    ) 

• Difficulty in swallowing (    ) 

• Difficulty in urination (     ) 

• Found in limbs, foot, arms (    ) 

• Hip joints have (     ) 

• Which one is a part of the shoulder? (   )  

• Popliteal space is present knee (     )   
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2 
Gastrointestinal System   

 

This chapter review anatomy, physiology and pathophysiology of the gastrointestinal system, common disease 

that occurs in gastrointestinal tract.  

 

Mouth 

• Tongue has bony attachments (styloid 

process, hyoid bone) attached to the floor of 

the mouth by frenulum.  

• Posterior exit from mouth guarded by a ring 

of palatine/lingual tonsils.  

• Ducted salivary glands open at various points 

into the mouth. This process involves teeth 

(muscles of mastication move jaws) and 

tongue (extrinsic and intrinsic muscles).  

• Mechanical breakdown, plus some chemical 

(ptyalin, enzyme in saliva) secretion.  

• Saliva amylase does hydrolysis of starch and 

glycogen into maltose. 

   

Esophagus 

• The esophagus is about 10" long. 

• Food moves through esophagus by peristalsis.   

Questions Alerts!  

Common questions in pharmacy exam is to ask!  

• Stomach secretions (intrinsic factor, HCL, gastrin). Pepsin is digestive enzyme present in GIT break 

downs proteins. 

• Role of small intestine in absorption of nutrients, drugs and supplements 

• Large intestine (colon) bacteria and excessive absorption of water that cause constipation. 

• Disease of GI system like GERD, peptic ulcers, Crohn's disease, ulcerative colitis and irritable bowel 

syndrome (IBS) symptoms.  
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Stomach 

 
                                                                         Fig 2.2 

 

• Cardioesophageal sphincter guarding entrance from esophagus.  

• Pyloric sphincter guarding the outlet is much better defined.  

• Fundus, body and pylorus recognised as distinct regions.  

• Stomach secretes both acid and mucus (for self protection).  

• Surface area increased by rugae, which serves as temporary store for food.  

  

Stomach Secretions Purpose Source 

Mucus Lubricant, protects surface from acid. Mucus Cell 

Intrinsic factor Vitamin B12 absorption (in small intestine ilium). Parietal cell 

Acid (H+) Kills bacteria, breaks down food, converts pepsinogen. Parietal cell 

Pepsinogen Broken down to pepsin (a protease) Chief Cell 

Gastrin Stimulates acid secretion (in response protein) G Cell 

*Deficiency of intrinsic factors causes a type megaloblastic anemia i.e. pernicious anemia. 

 

Gastric acid secretion mechanism. In the parietal cells CO2 and H2O are converted H+ and HCO3
- catalyzed by 

carbonic anhydrase. The parietal cells secrete HCl into the lumen of the stomach and concurrently absorb HCO3- 

into the blood stream. 

Gastric acid stimulations. Gastric acid production is stimulated by three mechanisms. 

Vagal stimulation. Vagal nerve innervates parietal cells and stimulates H+ secretion directly. 

Histamine release. Histamine is released from mast cells in the gastric mucosa and diffuses to nearby parietal 

cells. 

Gastrin: It is released in response to eating a meal (protein), thus stimulates parietal cells to secrete H+. 

 

Pathophysiology of gastric acid secretions causes gastric ulcer, duodenal ulcers and Zollinger-Ellison 

syndrome. 

 
 
 
 
 

Question Alerts! 

1) Intrinsic factor secreted from parietal cells 

deficiency cause? 

2) Pernicious anemia should be treated by parenteral 

(SC/IM) vitamin B12. 

3) Elderly persons have deficiency of vitamin B12  

4) Gastrin is secreted from pyloric gland of stomach. 

5) What are stomach secretions occur in response to 

protein diet? Gastrin and pepsin. 

Question Alerts! 

1) What enzymes are released into small intestines? Pancreatic and bile secretions. 

2) A patient with ileostomy, what oral dosage is NOT suitable?  Oral drugs especially Sustain release (SR, 

CR  MR  CD) d  f   
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Gastric emptying Time: The caudad region of stomach contract to propel food into the duodenum.  The rate of 

gastric emptying time is fastest if gastric content is isotonic. Fat inhibits gastric emptying time (i.e. increase 

gastric emptying time). 

 
 
 

Prokinetic drugs (metoclopramide, domperidone) decrease gastric emptying time 

 

Small intestine: Consist of duodenum, jejunum, and ileum. 

Duodenum: First part of the small intestine, C-shaped 10" (inch) long and curves around the head of 

pancreas and the entry of common bile duct.  

• Highest drug absorption in the body takes place here. 

• Pancreases is a large glandular organ attached near the stomach. 

• Pancreas secretes intestinal enzymes (pancreatic lipase, amylase, protease), and these helps in 

the digestion of carbohydrates. 

• Bile secretions are bile salts, bilirubin, phospholipids, and cholesterol. 
 

Jejunum: It is 8 to10 feet long: The majority of food absorption takes place in the jejunum. 

Secretion 

• Secretin stimulates pancreas to produce watery fluid, high in bicarbonates concentration. 

• Pancreozymin stimulates pancreas to produce a viscous fluid low in bicarbonate concentration. 
 

Ileum: It is 12 feet long. Towards the end of the small intestine, accumulations of lymphoid tissue 

(Peyer’s patches) are more common here. 
 

Large Intestines: It is also known as colon. 

• Jejunum terminates at caecum.  

• Highest basic or pH. 

• Animals digest cellulose in colon. 

• The large intestine reabsorbs water then eliminates drier residues as feces.  

• Its primary purpose is to extract (absorbed) water from feces. 

• Colon consists of higher flora and fauna in GI tract 90 to 99% anaerobic bacteria.  Example B. fragilis and C. 

difficle anaerobic and aerobic E. coli. 

• Colon bacterial produce vitamin K2 (menaquinone). 

 

Diseases of the gastrointestinal system 

Diseases of the Mouth and Jaw 

• Oral thrush is caused by Candida albicans, and moniliasis. 

• Gingivitis (gum inflammation) is caused by Fusobacterium sp. 

• Stomatitis is Inflammation of mouth cavity. Herpes stomatitis caused by herpes infection, and aphthous 

stomatitis caused by oral hygiene or damage to mucus membrane. 

 

Disease of the Salivary Glands: Sjogren syndrome (dry mouth, dry eyes) is autoimmune disease, it is associated 

with rheumatoid arthritis. 

Stomach  ---à  (Pyloric sphincter)-à  Duodenum  à  Jejunum  à ileum 
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Sialorrhea is an excessive secretion of saliva in infants, children, Parkinson’s disease. Can cause by mucosal 

irritation. 

 

Dyspepsia: Defined as pain or discomfort in the upper abdomen. Symptoms are nausea, fullness, early satiety, 

bloating or regurgitation. The dyspepsia could be due to esophagitis, GERD, peptic ulcer (GU or DU) 15-25%, 

Reflux esophagitis, 5-15%, gastric or esophageal cancer (<2%).  

 

Diseases of the Esophagus: Gastro esophageal reflux disease (GERD) is reflux of gastric acid contents into 

esophagus. Also referred as heartburn, or regurgitation. Extra esophageal symptoms include cough, laryngitis 

and asthmatic syndrome. But the common symptoms are heartburn, regurgitation of acid or bile and hyper 

salivation. 

 

Diseases of the stomach. 

• Gastritis (inflammation of gastric or stomach lining). Caused by NSAIDS, cigarette smoking, and heavy 

alcohol. 

• Gastroenteritis: Inflammation of entire GI tract. 

• Peptic ulcer: There are two main causes of Helicobacter pylori infections or drug induced (NSAIDS).  

 

Diseases of the small intestine. 

• Duodenal ulcers are mainly caused by Helicobacter pylori and the second most common reason is 

medications like NSAIDs. 

• Zollinger Ellison syndrome is excessive secretion of HCl 

• Celiac disease is caused by sensitivity to gluten in cereals. This is due to inability of absorption of gluten (it 

mainly effects on upper part of small intestine). 

 

Diseases of the Colon 

• Inflammatory bowel disease (IBD): Consist of two conditions, Crohn’s disease and ulcerative colitis. 

• IBD symptom are diarrhea, abdominal pain, and rectal bleeding and weight loss. 

• Ulcerative colitis occurs mainly in colon and Crohn's disease occurs from esophageal to rectum. 

• Crohn's disease (small intestine and colon), chronic inflammatory of ileum, and colon, this can lead to fistula. 

 

ULCERATIVE COLITIS  CROHN'S DISEASE 

Localized to colon. Site of origin is 

rectum. 

Occurs from esophageal to rectum. Skip Patches are found entire GI 

system. Site of origin is terminal ileum. 

 Fistula (ulcers in GI tissue) are present Crohn's. 

Drug of choice 5ASA 5ASA or Oral prednisone 

 Fistula are treated by infliximab, adalimumab or metronidazole 

10-20 liquid stools per day containing 

blood and mucus. 

Less common liquid stools per day containing blood and mucus. 

Pain, diarrhea, blood in stools 

(bloody diarrhea), weight loss 

Crampy abdominal Pain, diarrhea, blood in stools, weight loss. 

(Toxic megacolon). 

Marked increase risk of colon cancer Slight increase risk of colon cancer. 

 

Irritable bowel syndrome (IBS): This can cause severe chronic diarrhea, constipation, bloating and 

cramps, nausea and vomiting (No bleeding). 

Bristol-stool chart is used to determine severity.  
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Pseudo membranous colitis. Clostridium difficile over growth (produce exotoxin) cause diarrhea. C. 

difficile is communicable disease. The drug of choice is metronidazole po, vancomycin po. 

• Amebic colitis is caused by Entamoeba histolytica 

• Cholera is caused by Vibrio cholera. 
 

 Hernia: a perturbation of GI tract at the junction of esophagus and stomach. 

 
          Fig 2.3 

TYPES OF HERNIA 

Inguinal Near the opening of the inguinal canal More common in elderly 

Femoral  Occurs in the femoral canal  

Umbilical Occurs at Navel  

Incisional  Occurs at site of previous surgical incision  
Diaphragmatic 
(epigastric) 

Upper abdomen at midline  

Hiatal hernia Occurs when part of the stomach pushes up 
through the diaphragm into chest. 

 

 

Digestion and Absorption 

Digestive enzymes are classified based on their target substrates  

• Proteases and peptidases split proteins into small peptides and amino acids. 

• Lipases split fat into three fatty acids and a glycerol molecule. 

• Carbohydrases split carbohydrates such as starch and sugars into simple sugars such as glucose. 

• Nucleases split nucleic acids into nucleotides. 

GI secretions include saliva, gastric secretions, pancreatic secretions and bile. 

 

Carbohydrates digestion: The most common site of carbohydrate absorption is small intestine. Only 

monosaccharides such as glucose, fructose, and galactose are absorbed.  

Amylase: Hydrolyse starch and glycogen into maltose. There is amylase in saliva and stomach. 

• Maltase: Converts maltose into glucose + glucose 

• Sucrase: Converts sucrose into glucose + fructose. 

• Trehalase: degrades carbohydrate to glucose. 

• Glucosidase: breakdown sucrose and starch to glucose (Acarbose inhibits alpha glucosidase). 

•  Lipase is released mainly from the pancreases into the GI track to help breakdown fat. (Orlistat, Xenical 

inhibit lipase) 

• Lactase: Converts lactose (milk) into glucose + galactose. 

Pancreatic Secretions (High HCO3 isotonic, pancreatic lipase, amylase, proteases). 
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Disorder of carbohydrate absorption. Lactose 

intolerance results from absence of brush 

border lactase. Thus, non-absorbed lactose 

cause osmotic diarrhea. 

Milk intolerance can result from 2 reasons. 1) 

Lactose intolerance 2) milk protein allergies 

 

Lipid Absorption. Bile acids emulsify lipids in the small intestine, increase surface for digestion. Pancreatic 

lipases, hydrolyse, lipids to fatty acids, monoglycerides, cholesterol and lysolecithin. 

 

Lipid absorption disorders. Malabsorption of lipids thus causing fatty stools, this also referred as stethorrhea.  

Stethorrhea can cause by 

• Pancreatic diseases such as pancreatitis, and cystic fibrosis.   

• Hyper secretion of gastrin 

• Ileal resection  

• Bacterial overgrowth 

 

Absorption of Proteins (small intestine): Trypsin and chymotrypsin are secreted by pancreas, which helps in 

digestion of proteins. 

• Trypsin is secreted in the inactive form as trypsinogen and is converted to trypsin by enzyme enterokinase. 

• Chymotrypsin is secreted in the inactive form as chymotrypsinogen and converted to chymotrypsin by 

trypsin. 

 

 

 

 

                

 
Absorption of nucleic acid: 

• Nucleaseà  Nucleic acid into nucleotide. 

• Ribonuclease à  Hydrolyses RNA 

• Deoxyribonuclease à  Hydrolyses DNA 

 

Absorption of water (H2O): It is isosmotic in the small intestine and gallbladder.  
 

Absorption of Vitamins and Nutrients: Fat soluble vitamins (ADEK) are absorbed in small intestine along 

with other lipids. Vitamin B12 is absorbed in the ileum and that requires intrinsic factor.  
 

Absorption of calcium: Mainly occurs in small intestine, which assisted by active form of vitamin D3, 1, 

25-dihydroxycholecalciferol, which is produced in kidney. Chronic renal failure or vitamin D deficiency 

results in inadequate intestinal Ca2+ absorption, causing rickets in children and osteomalacia in adults. 

The mechanism of calcium absorption is passive absorption. 

 

ENZYME ENZYME PRODUCT 

Amylase Starch and glycogen Maltose 
Maltase Maltose Glucose + glucose 

Sucrase Sucrose Glucose + Fructose 
Lactase Lactose Glucose + galactose 

Pepsin             Trypsin and chymotrypsin 

Proteins ………..> Proteins and oligopeptides ………………….> oligopeptide à  amino acids 

                       (stomach)                                                 (small intestine) 
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Absorption of Iron:  It is absorbed as heme iron (iron bound to hemoglobin or myoglobin) or as free 

Fe2+.  In intestinal cells, heme iron is degraded to Fe2+ and released. The free Fe2+ binds to apoferritin 

and is transported into the blood.  

 

 The iron absorbed from small intestine in the form of ferrous Fe2+ 

 

Transferrin:  Free Fe2+ circulates binds transferring and transports it from small intestine to its storage 

sites in the liver and from the liver to the bone marrow for the synthesis of hemoglobin.  

 

Innervations of GI tract. Autonomic innervations. 

Cholinergic: It is usually excitatory on functions of GI tract. It is carried via the vagus and pelvic nerves. 

• Vagus nerve innervates the esophagus, stomach, pancreases and upper large intestine 

• Pelvic nerve innervates the lower large intestine and rectum, and anus. 
 

Adrenergic 

• It usually inhibitory on the functions of GI tract 

• Direct post ganglion adrenergic innervations of blood vessels and some smooth muscles. 

 

Tips                                                                                                          
 

Practice answering tips from table: 

1.  diarrhea 2.  constipation 3. Bloating 

4.  cramps 5.  Proteases 6.  nuclease 

7.  2 glucoses  8.  Colon 9.  gluten present in cereal 

10 Alpha glucosidase 11  95-100% anaerobic 

bacteria 

12  Fructose + glucose 

13 Peptidase 14  Enterokinase 15  Chymotrypsin 

16  Trypsin 17  Vitamin D3 18  Deficiency of intrinsic factors 

19  Parenteral vitamin 

B12 

20  Alcohol dehydrogenase 21  wheat 

22  rye 23  oats   

 

• The most basic part of the GI tract (          ) 

• Irritable bowel disease symptoms (         ) 

• The proteins are digested by (     ) 

• What converts nucleic acid into nucleotides (     ) 

• The pernicious anemia is caused by (    ) 

• What digest peptides into amino acids (   ) 

• pernicious anemia is treated by (     ) 

• What converts inactive trypsinogen into trypsin (     ) 

• What enzyme oxidizes alcohol to aldehyde and acids  (    ) 

• What are the major bacteria present in colon (     ) 

• Breakdown sucrose & starch to glucose (     ) 

• Gluten is present in (        ) 

• Allergic component in milk (      ) 
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• Celiac is caused by  (         ) 

• Soya milk allergies due to (         ) 

• A patient with chronic renal failure have deficiency of vitamin? (      ) 

• Pernicious anemia is caused by à  (       ) 

• Pernicious anemia is treated by à  (      ) 

• Maltase breakdowns maltose to à   (     ) 

• Sucrase breakdowns sucrose to à  (      ) 

• Alcohol dehydrogenase: ethanol à  acetaldehyde à  acetic acid 

• Irritable bowel symptoms (IBS) include à  (        ) 

•  Active Vitamin D is à  (        ) 

•  Bacteria in colon makes --> (          )  
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3 
Nervous System 

 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 
         
 
 
 
 
 
 
  

Fig 3.1 
Fig 3.2 

Questions Alerts!  

Common questions in pharmacy exam is to ask!  

• What section of brain controls voluntary and involuntary movements? 

• Blood brain barrier definition and functions  

• Peripheral nerves, radial nerves, ulnar nerves. Sciatica. Cranial nerves. 

• Types of Neurological disorders: Multiple sclerosis, Chronic spasticity, Bell's Palsy, Neuralgia, Seizures 

or epilepsy, Fibromyalgia, and Parkinson's disease. 

• Sciatica pain site is buttocks and back of thighs. 

• Causes of multiple sclerosis 

Question Alerts! 

1) Voluntary and involuntary movements are controlled by? 

2) What section of brain coordination and control balance? 
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Nervous system divided into central nervous system and peripheral nervous system. The central nervous system 

consists of brain and spine.  

 

Brain  

• Cerebrum: largest section of brain and controls voluntary (Think and 

decide what to say) and involuntary movements (autonomic 

functions).  

• Brain stem: Is the posterior part of the brain consist of pons and 

medulla oblongata and mid brain. 

• Cerebellum: Controls balance (GAIT) and modifies body movements 

(Motor). Maintain body coordination and balance. 

• Spinal cord. Vertebral column, epidural space, meninges, spinal cord, 

dorsal vertebra, and spinal nerve. 

• Thalamus: affects sensory levels, awareness and alertness. 

 Corpus Collasum connects and communicates between right and left hemisphere of brain. 

 

 Mesolimbic pathways are 

present in? Frontal lobes 

Medulla oblongata is present 

in? Temporal lobe 

 

Frontal lobe: Motor, cognitive, 

behavioral and arousal. 

Temporal lobe (auditory, 

speech, memory information 

retrieval) 

Brain stem ( breathing, digestion, heart control, blood vessel control, alertness) 

Occipital lobe (visual reception, interpretation) 

 

Parietal lobe (processing sensory input, sensory discrimination, body orientation, somatic area).  

Wernicke’s area: In temporal lobe language comprehension. 

 

Vestibular system: Reflex adjustment of head, eyes and postural muscles provide a stable visual image and 

steady posture. 

 

Vestibular ocular reflexes.  Nystagmus 

The direction of the nystagmus is defined as the direction of the fast (rapid eye) movement. Therefore, the 

nystagmus occurs in the same direction 

as the head rotation. Normally initial 

rotation of the head causes the eyes to 

move slowly in the opposite direction to 

maintain visual fixation. 

 
Meninges 

• The meninges are three concentric 

membranes that surround and protect brain and spinal cord.  

• The dura mater: outer most membrane. 

Frontal lobe 

Motor Cognitive Behavior Arousal 

Voluntary movements Memory Personality Attention 

Planning, Initiation Problem solving Social and sexual  

Spontaneity Judgment Impulse control  

Language Abstract Mood and affect  

Language expression Abstract thinking   

Eye movement Executing 

functions 

  

Question Alerts! 

1) Blood brain barrier is present at? 

2) Drugs that cross BBB. Rifampin, Cefuroxime sodium, Cefotaxime, 

Carabapenam, Atropine, physostigmine, Diphenhydramine, and 

ethanol. 
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Oculomotor: Eye upward, medial, downward movement  

Trochlear: Eye down and in movement  

Trigeminal: Touch forehead and cheek, clench teeth  

Abducens Look side to side  

Facial Taste for the anterior 2/3 of tongue  

Acoustic Hearing  

Glossopharyngeal: Posterior 1/3 of the tongue 

 

 

Vagus Defecation, slowed heart rate  

Spiral accessory: shoulder shrug 

 

 

Hypoglossal: tongue movement 

 

 

 

Nerve Cell: Nerve cell consists of dendrite, cell body, axon, myelin sheath, and synapse. 

 

 
 
Pathology of neurological disorders  

 
Degenerative diseases: Alzheimer’s, Parkinsonism, Multiple sclerosis, and ALS (Amyotrophic lateral sclerosis). 

Alzheimer’s: deficiency of acetylcholine 

Parkinson’s: deficiency of dopamine 

Multiple sclerosis: autoimmune or degeneration of myelin sheet 

ALS: unknown 

 

Fig 3.2 

Fig 3.3 

Question Alerts! 

 Myelin sheath damage is associated with? 

MS 
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	Gastric acid stimulations. Gastric acid production is stimulated by three mechanisms.
	Gastrin: It is released in response to eating a meal (protein), thus stimulates parietal cells to secrete H+.
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	Absorption of Iron:  It is absorbed as heme iron (iron bound to hemoglobin or myoglobin) or as free Fe2+.  In intestinal cells, heme iron is degraded to Fe2+ and released. The free Fe2+ binds to apoferritin and is transported into the blood.
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