Page numbers in italics denote figures, those in bold denote tables.

abdominal muscles 384, 390, 397
abdominopelvic cavity 137
abducens nerve (6) 354
ABO blood groups 181, 182, 182
absorption 42
acetyl coenzyme A 21,37
acetylcholine 209, 213, 342, 359, 375
achondroplasia 108
acid-base balance 22-3, 23,59, 171, 292
acidity 22
acidosis 171
acids 59
acinar exocrine glands 124
acquired immunity  153-4, 163, 165
actin 77
action potential 342, 353
active immunity 160, 162, 165
active transport 19, 70-1, 70, 86
acyanotic defects 203, 213
adaptive immunity 141, 153
Addison’s disease 246
adduction 425
adenine 91-2,95,114
adenosine diphosphate see ADP
adenosine triphosphate see ATP
adipocytes 125, 455
adipose tissue 129
ADP 70, 70
adrenal glands 235, 245-6, 245, 246, 247, 253
adrenal hyperplasia 246
adrenaline (epinephrine) 246, 247, 364
adrenocorticotropic hormone (ACTH) 238, 240
advocacy 4,5
aerobic respiration 378, 401
afterload 209
agglutination 159, 182
agglutinogens 181, 193
aggregates 70, 86
air embolism 213
airway 218-24
see also individual parts
alanine 37
albumin 169, 172,173
aldosterone 27, 30, 31, 83, 246, 295, 303
and fluid balance 37

alkalis 22,59
alkalosis 171
alleles 92,114
allergic reactions 158, 160, 223
alveolar exocrine glands 124
alveoli 213,218, 223-4,224
ambiguous genitalia 250
amino acids  24-6, 25, 37,90, 95, 96, 114, 172
amygdala 350
amylase 277
anaemia 175
anaemic hypoxia 229
anaerobic respiration 377, 401
anaphase 101,103,104, 114
anatomy  xix, 41, 59

see also individual systems
androgens 247,311, 322,331
androstenedione 248, 249
angiotensin 27, 30, 247, 250, 292, 295, 303
angiotensin-converting enzyme (ACE) 30
angiotensinogen 247, 250
anions 46, 59
anoxia 178
antibodies 59, 156-8, 165, 193

actions of 159-60, 161
anticodons 97,99, 114
antidiuretic hormone (ADH) 27, 30, 32, 83, 238, 239, 240, 295,

353

antigens 154-5, 165, 181, 193
antihaemophilic factor 180
antihistamines 158
anuria 303
anus 259,278
aorta 193,213
aortic valve 202, 203
apocrine glands 453, 454, 463
apoeccrine glands 453, 454, 463
aponeurosis 371, 401
apoptosis 165
appendicitis 276
appendicular skeleton 404, 406, 407
appetite 27
aqueous humour 438, 442
arachnoid mater 345, 351, 357, 363
arginine 37
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Index
4 arm, muscles of 384, 386, 387, 387-9 bleeding see haemorrhage
90 arrector pilli 452, 463 blind spot 439, 440, 443
arterial blood pressure  188-9 blood 128, 167-95
arteries 183,783,193 composition  168-70, 169, 170, 170
function 186-7, 186 constituents  172-83
structure 184, 185 functions 170-2
arterioles  183-4, 193 see also individual components
ascorbic acid 261 blood cells 173-83
asexual reproduction 64 development 141-2, 142, 174
asparagine 37 see also individual types
aspartic acid 37 blood clotting 178, 179-81, 179, 180, 181
assimilation 42 blood gases 23
asthma 158, 231 blood groups 181-3, 7182, 182, 193
astrocytes 340, 363 blood pressure 187, 193, 208
atmospheric pressure 43, 59 measurement 208
atomic number  44-5, 59 normal range 189-90, 189
atoms 41, 43-5, 44, 45,59 regulation 188-9
ATP  21,37,70,70 blood vessels 183-7, 183
hydrolysis 86 function 186-7, 186
muscle contraction 377 structure 184-6, 184, 185
atria  201-3, 203, 213 see also individual blood vessels
atrial diastole 207 blood viscosity 168, 188, 194
atrial natriuretic peptide (ANP) 28-30, 29, 83, 250, blood-brain barrier 340
295 bodily requirements 43
atrial systole 207, 213 body fluids 78-81
atrioventricular bundle 205, 205, 213 compartments 78-9, 78
atrioventricular node 205, 205, 213 composition 80
atrioventricular valves 202, 203 fluid shift  79-80, 80
auditory hypersensitivity 435 functions 80-1
auditory nerve (8) 354, 435 homeostasis 82
auscultation 213, 229 see also specific types
autistic spectrum disorder 435 body map
autoimmune disease 159 circulatory system 197
autoimmune reaction 145, 165 digestive system 258
autonomic nervous system 33, 213, 357, 359, 360, respiratory system 217
363 skeletal system 404
parasympathetic division 359, 359, 360 body temperature 32-3, 43
sympathetic division 358, 359, 359 and oxygen availability 226
autosomal dominant inheritance  106-7, regulation 171
114 bone see skeletal system
autosomal recessive inheritance  107-8, 114 bone marrow 165, 426
autosomes 92,104, 114 bone remodelling 413, 426
axial skeleton 404, 405, 407 Bowman'’s capsule 287, 289
axons 132,337,363 brain  344-50
blood supply 344, 344
B cell lymphocytes 155-6, 156, 165 cerebellum  349-50
balance 86, 435-7, 436 cerebrum  347-9, 347, 348
ball and socket joints 421, 425 development 343
baroreceptors 18, 37, 189, 193 diencephalon 349
basal ganglia 349 limbic system 350
basement membrane 122 meninges 345-6, 346, 364
bases (chemistry) 59 structure 347
bases (genetics) 91-2, 114 ventricles and CSF  344-5, 345
basophils 150, 173 see also specific parts
beta-endorphin 240 brainstem 350, 363
bicarbonate 22,23 breast feeding 26, 158, 264
bicuspid valve 202, 203 breasts 327-8, 328
bile 274 growth 328,329
bilirubin 176, 193 broad ligament 324, 331
urinary 296 Broca's area 348, 348, 349
bisphosphoglycerate 226 bronchi 217, 222-3, 222
bivalent chromosomes 103, 114 bronchioles 218, 224
bladder 28, 297-8, 297, 303 bronchiolitis 231
function  300-1, 300 bronchoconstriction 223
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brown fat 33 chemical bonds  46-9, 47-9, 59
buffers 22 see also specifi 491
pecific types
bundle of His see atrioventricular bundle chemical equations/reactions 51-3, 59, 86
chemical equilibrium 53
caecum 276 chemical properties 51
calcidiol 251 chemoreceptors 18, 37
calcification 411, 425 peripheral 189
calcitonin 242, 463 chemotaxis 120, 193
calcitriol 247, 250 chewing, muscles of 382, 382
calcium 50, 82, 172, 180, 262 child, definition of 12
calcium pump 71 child protection 3,9
calyces 303 childhood 3-4
cAMP 253 advocacy 4,5
cancellous (spongy) bone 410, 425 Children Act 1989 5
Candida albicans 326 Children Act 2004 5
capillaries 183, 183, 188 children’s nurse  10-11
function 186, 187 Children’s Rights Alliance for England (CRAE)
structure 185 10
carbaminohaemoglobin 175, 193 chloride 82,172,262
carbohydrates  259-60 reabsorption 29
carbon 45,50 chlorine 45, 50
carbon dioxide 22 cholecystokinin 247, 251
partial pressure 226 chondroblasts 125
carbonic acid 22 chondrocytes 125
carboxypeptidase 277 chordae tendinae 203, 213
cardiac cycle 207 chordee 313
cardiac muscle 131, 368, 368 choroid 438, 438, 442
cardiac output 188, 209-10 Christmas disease 181
cardiac system see circulatory system Christmas factor 180
cardioregulatory centre 189 chromatids 90, 92,101, 114
carina 222,223 chromatin 73, 74, 92
cartilage 126-8, 127, 137, 425 chromosomes 90, 92-4, 93, 94,101, 114
cartilaginous joints  418-19, 425 bivalent 103, 114
catalase 76 chyme 272
cations 46, 59, 363 chymotrypsinogen 277
cell 62-88,63 cilia 73,78
characteristics 63-4 ciliated epithelium 122
organelles 41, 60, 64, 73-8 circadian rhythm 253
structure  65-73, 65 circle of Willis 344, 344, 363
types of 119 circulating volume 188
see also individual components circulatory system 42, 196-215
cell adhesion proteins 126 body map 197
cell compartments 73 changes at birth  198-9
cell cycle 700,114 fetal circulation 197-8, 199
see also mitosis see also heart
cell division 101, 102 circumcision 313
cell membrane 65-73, 66, 73 cloning 99, 156
fluid mosaic model 67 coagulation 178, 179-81, 179, 180, 181, 193
functions 67 coagulation factors  179-80, 180
transport systems see membrane transport cochlea 434,442
cell-mediated immunity 155, 167, 165 codons 99,114
cellular matrix 67, 86 collagen 126, 178, 425
cellular respiration 20, 27 collecting ducts 288, 290-1
central nervous system 344-51, 363 colloid osmotic pressure 19, 37
brain 344-50 colon (large intestine) 259, 276-8, 277
development 135 columnar epithelium 122, 122,123
spinal cord  350-1, 357 community attachment/participation 6-7
centrioles 73 complement system 159, 165
centromere 90,92, 101, 114 compounds 51, 60
cerebellum  349-50, 363 concentration gradient 86
cerebral hemispheres 347-8, 348, 363 conductors 60
cerebrospinal fluid (CSF)  344-5, 345, 363 condyloid joints 422, 425
cerebrum  347-9, 347, 348, 363 cones 439, 442
ceruminous glands 455, 463 conjunctiva 438, 442



Index
4 connective tissue 120, 124-30, 125, 125, 127,128, 130 digestive system 42, 256-81, 257, 259
92 see also individual types anatomy and physiology 266-78
constipation 277-8, 280 blood supply 267
contractility 209 body map 258
copper 262 fetal development 263-6
cornea 439, 442 innervation 268
corpora cavernosa 326 musculature 277
corpus callosum 349 peristalsis 132, 271
corpus luteum 319, 332 see also individual parts
corticotropin-releasing hormone 238, 239 diploid 103,115
cortisol 246 distal convoluted tubule 288, 290
cotex 303 diuresis 303
covalent bonds 46-7, 48, 60 DNA 64, 74,90,94,115
cranial nerves 352, 353, 354, 363, 442 double helix 91, 91,93,115
creatine phosphate pathway 377 transcription  95-6, 96, 116
crenation 86 translation 96, 116
cricoid cartilage 220, 221 dominant genes  93-4, 106, 115
cricotracheal ligament 221 dopamine 238,247
crista ampullaris 436, 442 double helix 91, 91,93, 115
cristae 77 Down syndrome 110, 203
croup 231,232 Duchenne muscular dystrophy 109-10
cryptorchidism 310 ductus arteriosus  198-9, 213
cuboidal epithelium 122, 7122, 123 patent 200, 200, 214
cyanocobalamin (vitamin B;;) 261 ductus venosus  198-9, 214
cyanosis 213 duodenum 247, 251, 259, 273, 273
cysteine 37 dura mater 345, 351, 357, 364
cystic fibrosis 107, 108 dysuria 303
cystine 37
cytochromes 21,37 ear 432-5,432-4
cytokines 155, 165 eccrine glands 453, 454
cytoplasm 65, 73-4, 73 eczema 149
cytosine  91-2, 95,114 eggs 101,116
cytoskeleton 67, 77-8, 77, 86 elastases 277
cytotoxic T cells 155 elastin 126
electrocardiogram (ECG) 206, 206, 214
defecation 278 electrolytes 49, 60, 81-3, 82
dehydration 81,210 functions 82-3
delayed puberty 322 homeostasis 83
dendrites 132, 337, 364 see also individual electrolytes
dendritic cells 447 electron transport chain 21, 22, 37
dense connective tissue  128-9 electrons 44, 60
deoxyribonucleic acid see DNA elements 49-51, 60
deoxyribose 115 embryology see fetus
dermis 129, 449-51, 450, 463 endocarditis 204
glands of 453-5,453 endocardium 204, 214
apocrine 453, 454, 463 endocrine system  26-8, 233-55
apoeccrine 453, 454, 463 age-related influences 237
ceruminous 455, 463 anatomy 238-50
eccrine 453,454 glands 124, 138, 234, 235, 238
sebaceous 453, 454, 464 hormones 235-7
diabetes 26-7 physiology 235-7
diabetes insipidus 241 see also specific parts
diabetes mellitus 248 endocytosis 64,71, 72,138
diabetic ketoacidosis 27 receptor-mediated 19, 37, 72
diaphragm 218 endometrium 325, 332
diaphysis 415,425 endomysium 371
diarrhoea 27, 278, 280 endoplasmic reticulum 73, 74-5, 75
diastole 207,213 endothelin 247, 251
diastolic pressure 187, 193 endothelium 122
diencephalon 349, 364 energy 43,46
diffusion 19, 37,122,137 energy production 20-2
facilitated 68-9, 68 cellular respiration 20, 27
simple 68 electron transport chain 22



glycolysis 21
Krebs cycle 20-1
enkephalin 247
enzymes 60, 66, 280
hydrolytic 76
pancreatic 277
eosinophils 150, 173
ependymal cells 340, 364
epidermis  446-9, 446, 448, 463
epididymis 311
epiglottis 218, 220
epimysium 371
epinephrine see adrenaline
epiphysis 415, 425
epistaxis 168
epithalamus 349, 364
epithelial cells 64, 120
epithelium 120-4, 138
apical surface 121,137
basal surface 121, 137
simple 121-3, 122
stratified 123-4, 123
epitopes 156, 165
equator of cell 101, 115
equilibrium 86, 435-7, 436
erythrocytes see red blood cells
erythropoiesis 177-8, 177,193
erythropoietin 177, 247, 250, 292,
303
eukaryotes 74, 86
Eustachian tube 434, 442
excretion 28,42
exercise, and bone growth 414
exhalation 228
exocrine glands 124, 138
exocytosis 19,37,71-2, 72,138
exomphalos 264, 280
external ear 433
external genitalia 308, 326, 327
external respiration 193
extracellular fluid 78,79, 138
extracellular matrix 126, 138
eye 438-41
anatomy 438
embryology 437
light refraction 339
neurological processing 439-41, 440

facial expression, muscles of 380, 380-1
facial nerve (7) 354

facilitated diffusion 19, 68-9, 68
FAD 21,37

faeces 277-8

fallopian tubes 324-5

family 4-6,12

being busy 6

influence 6

membership 5
togetherness 6

fascicles 371

fasting, preoperative 28

fats 172,260

feedback mechanisms 18, 37

Index

female 493

external genitalia 326, 327
puberty 320-2
reproductive system 307, 317-29, 318
urethra 299, 299
fetus 332
circulation 197-8, 199
digestive system 263-6
nervous system 342, 342, 343
sexual differentiation 306-8, 307, 308
fever see pyrexia
fibres 138
fibrin 180
fibrin stabilizing factor 180
fibrinogen 169, 173, 180
fibroblasts 125, 126, 129, 138, 449
fibrocytes 125
fibrosis 134
fibrous joints 418, 425
filtration 70, 122
fimbriae 325,332
flagella 78
flat bones 417
flavine adenine dinucleotide see FAD
flexion 425
fluid balance 27, 31, 292
hormonal control 295
fluid shift  79-80, 80
follicle-stimulating hormone (FSH) 238, 240, 332
food 43
foot, muscles of 392
foramen ovale 214
foreskin 313
fractures 474, 425
healing 413-15
Salter-Harris classification 415
friendships 6
frontal lobes 348, 348

gallbladder 274, 276, 276
gametes 101,115
gametogenesis 106, 115
gamma globulins 169, 172,173
ganglia 364
gas exchange 225
gastrin 247, 250, 272
gastrointestinal system 23-6
hormones 247
gastroschisis 280
gene crossover 103, 704, 115
genes 90-4,99, 115
dominant 93-4, 106, 115
recessive  93-4, 106, 116
transference  99-104
genetic inheritance  105-6, 105
autosomal dominant  106-7, 114
autosomal recessive  107-8, 114
X-linked recessive disorders 109-10, 116
genetics 89-118
Mendelian  104-11, 115
protein synthesis  94-9
genotype 93,115
ghrelin 247, 251
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- glands haemoglobin 22,193, 225-6
494 adrenal 235, 245-6, 245, 246, 247, 253 normal range 170, 172
of dermis  453-5, 453 oxygen transport 23,171, 175-6
apocrine 453, 454, 463 oxygen-haemoglobin dissociation curves 24, 226
apoeccrine 453, 454, 463 haemolysis 87,176, 176, 194
ceruminous 455, 463 haemophilia 180, 181
eccrine 453,454 haemopoiesis 141-2, 142,165, 173, 194
sebaceous 453, 454, 464 haemorrhage 168, 178, 194, 209-10
endocrine 124, 138, 234, 235, 238 haemosiderin 194
exocrine 124,138 haemostasis 178-81
parathyroid 243-4, 243, 243, 254 coagulation 178, 179-81, 179, 180, 181
salivary 270 vasoconstriction 178-9
thymus 1479 Hageman factor 180
thyroid 235, 238, 242-3, 254 hair 452-3, 452, 463
glandular epithelium 124 hand, muscles of 384, 386, 387, 387-9
glans penis 313, 314, 332 haploid 103, 106, 115
gliding joints 423, 425 Haversian canals 413
globulins 169, 172, 173 head, muscles of 379-82, 379, 380, 381, 382
glomerulonephritis 289 health 7-8,12
glomerulus 287, 289, 303 health promotion 8, 10-11, 13
glossopharyngeal nerve (9) 354 hearing 432-5,432-4
glottis 221 heart
glucagon 26,37, 247,247 cardiac cycle 207
glucocorticoids 246, 247 cardiac output 188, 209-10
gluconeogenesis 37 chambers 201-3, 203
glucose electrical pathways 205-6, 205
blood levels 26, 172 hormones 250
homeostasis 26-7 position and size  200-1, 201
glutamic acid 37 heartrate 197
glutamine 37 factors affecting 210
glycine 37 heart sounds 207-8
glycoaminoglycans 126 heart wall 204, 204
glycogen 37,73 heat 43
glycogenesis 25 helper T cells 155
glycogenolysis 37 hepatocytes 37
glycolysis 21,37 heredity 115
glycoproteins 67, 86, 138 see also genetic inheritance
glycosomes 401 heterologous 92, 115
glycosuria 26-7 heterozygous 93,115
goblet cells 122, 124, 138, 272 high-affinity hydrogen-glucose cotransporter 71
Golgi complex 73,76 hinge joints 420
gonadotropin-releasing hormone 238, 239, hip, muscles of 385, 392, 392
311 hippocampus 350
gonads see ovary; testis histamine 138, 158, 223, 247, 251
Graafian follicles 319 histidine 38
granulation tissue 134 histones 92,115
greenstick fracture 4714 histotoxic hypoxia 229
grey matter 347, 351,352, 353 homeostasis 17-39, 87, 119
grommets 434, 443 energy production 20-2, 21
ground substance 73-4, 126, 138 mechanisms  19-20
growth 41,134 regulation of 18
growth disorders 241 systematic approach 22-30
growth hormone 238, 240 thermoregulation 30, 32-3
growth hormone-inhibiting hormone 239 homogeneous 87
growth hormone-releasing hormone 238, homologous 92, 115
239 homozygous 93, 115
guanine 91-2,95,115 hormones 38, 87, 138, 235-7, 238, 253
adrenal glands 246, 247
haematemesis 280 and bone growth 414
haematocrit 168, 193 hypothalamus 238, 239
haematological values 170 kidneys 247,250
haematopoiesis 408, 426 lipid-soluble 236
haematuria 303 liver 247,250
haemocytoblasts 173, 193 pancreas 247



parathyroid gland 243

pineal gland 238, 241

pituitary gland 238, 240
placenta 248, 251

reproductive system 248, 248, 249
stomach 247, 250-1

thymus gland 245

thyroid gland 238, 242
water-soluble  235-6

see also individual hormones
horseshoe kidney 287

human chorionic gonadotropin 248, 251
human papillomavirus vaccine 327
human placental lactogen 248, 251
Human Rights Act 1998 5

humoral immunity 155-6, 156, 161, 165
hunger 265-6

hyaline cartilage 221
hydrocephalus 346
hydrochloric acid 272

hydrogen 45

hydrogen bonds  47-9, 49, 60, 61
hydrogen carbonate 82, 172
hydrogen peroxide 76

hydrolytic enzymes 76

hydrophilic 66

hydrophobic 66

hydrostatic pressure 19, 38, 43, 60, 80, 80, 87, 187, 188
hydroxyproline 38

hyoid bone 222

hypercapnia 22,214

hypertension 179

hyperthyroidism 243

hypoglossal nerve (12) 354
hypopituitarism 241

hypospadias 300, 313
hypothalamic inhibitor 254
hypothalamus 27, 32-3, 238, 254, 349, 364
blood pressure regulation 189
hormones 238, 239
hypothyroidism 243

hypoxia 178, 214, 220, 228-9, 231
anaemic 229

histotoxic 229

hypoxic 228

ischaemic 229

ileocecal valve 273
ileum 273-4,273
immune system 140-66, 141
acquired immunity  153-4, 163, 165
cell-mediated immunity 155, 167, 165
haemopoiesis  141-2, 142
humoral immunity 155-6, 156, 161, 165
innate immunity  149-54, 165
organs and tissues 142-8
see also individual parts
immunization 153, 160, 162-3
active immunity 160, 162
passive immunity 162
immunodeficiency 159
immunoglobulins  156-8, 165
IgA  157-8
IgD 158

Index

Ig 158
IgG 157 495
IgM 158
immunological memory 155
infection
protection against 171
response to 160, 162, 166
inferior vena cava 214
inflammation  151-2, 153, 154, 165
inguinal canal 313, 332
inhalation 228
inheritance see genetic inheritance
inhibin 248, 249, 251
innate immunity 149-54, 165
inflammation  151-2, 153
natural killer cells 152
phagocytosis 150, 157
inner ear 434-5,434
innervation 138
inorganic substances 54, 60, 194
insulin 26, 38, 247, 247
insulin-like growth factor 247, 250,
426
integumentary system see skin
interface 138
intermediate filaments 73,78
internal genitalia 307
internal respiration 194
interphase  100-1, 115
interstitial fluid 79, 138
intracellular fluid 78, 79
intramembranous ossification 409,
410
iodine 45,262
ionic bonds 46, 47, 60
ionization 49
ions 46, 60, 68
iris 438,443
iron 262
ischaemic hypoxia 229
islets of Langerhans 72
isoleucine 38
isovolumetric contraction 207

jaundice, neonatal 340
jejunum 273,273

joints  418-19, 420-3
juxtaglomerular complex 290

karyotype 94

keratin 138, 463
keratinocytes 446-7, 463
kidneys 28, 284-97
absence of 285

blood supply 291, 293
external anatomy 285, 285
functions 291, 292
hormones 247, 250
horseshoe 287

internal anatomy 286, 286
location 286-7

nephron 287-90, 288, 288
newborns 284

urine formation 292-5



Index
kinetic energy 68, 87 measurement, units of 54, 55, 56
496 kinins 152, 165 meconium 280
Krebs cycle 20-1, 38 mediastinum 214
medulla oblongata 22-3, 38, 189, 350, 364
labia majora 326, 327 megakaryoblasts 173
labia minora 326, 327 megakaryocytes 178
lacuna 413,426 meiosis 101, 103-4, 104, 115
lamellae 413,426 Meissner corpuscles 450, 459
Langerhans cells 447 melaena 280
lanugo 452, 463 melanin 447,453, 456, 463
lanula 463 melanocyte-stimulating hormone 238, 240
large intestine (colon) 259, 276-8, 277 melanocytes 447, 463
laryngopharynx 220 melatonin 238, 241
larynx 217,218, 220-1, 220 membrane transport  67-73
cartilage 221 active 19, 70-1, 70, 86
leg, muscles of 392, 393 passive 67-70, 68, 69, 87
leptin = 251 membranes 129-30, 138
leucine 38 memory T cells 155
leucocytes see white blood cells Mendel, Gregor 105
leukaemia 178 Mendelian genetics  104-11, 115
leukotrienes 251 Mendel’s first law 106, 115
levels of organization 41, 42 Mendel’s second law 106, 115
Leydig cells 376, 332 meninges 345-6, 346, 364
life, characteristics of 41-2 menopause 332
ligaments 426 menstrual cycle 322-3, 323,324
limbic system 350, 364 Merkel cells 447, 463
lipase 277 mesenchyme 426
lipogenesis 38 mesothelium 130
liquid connective tissue 129 messenger RNA (mRNA) 90, 98, 115
liver 274 metabolism 43, 60, 63, 87
anatomical position 275 metalloids 50
functions of 275 metals 50, 50
hormones 247,250 metaphase 101, 103, 104, 115
local community 6-7 metaphysis 426
locus 92,115 methionine 38
long bones 416 microfilaments 73, 77
loop of Henle 288, 290 microglia 364
loose connective tissue 129 microscopes 63
lungs 217,218, 224-6 microtubules 73,78
blood flow 226 microvilli 73,121, 138
gas exchange 225 micturition  300-1, 300, 303
luteinizing hormone (LH) 238, 240, 332 midbrain 350, 364
lymph 165 middle ear 433
lymph nodes 143, 143, 146-8, 147, 166 milk teeth 269
lymph vessels 166 mineralocorticoids 246, 247
lymphatic system 143-4, 143, 166 minerals  261-2
development 134, 144 and bone growth 414
lymphocytes 144,173 mitochondria 38, 73,77
B cells 155-6, 156, 165 mitosis  100-1, 100, 102, 115, 120, 133, 138
Tcells 155,166 see also individual stages
lysine 38 molecules 41, 45, 60
lysosomes 73,76 moles 60
monoblasts 173
macrophages 71, 125, 130, 138, 150, 166, 173, 176, 426 monocytes 150, 173
magnesium 82, 262 mons pubis 326, 327
Make Every Contact Count (MECC) 11 morbidity 11-12,13, 108
male mortality 11-12, 13, 108
genital growth 310, 371 mouth 259, 266, 268-70, 268-70
puberty 314-15 movement 41, 405
reproductive system 307, 308-17 mucin 122
urethra  299-300, 299 mucopolysaccharide 126
mast cells 125 mucous membranes 129
mean cell haemoglobin concentration 170 mucus 122
mean cell volume 170 multicellular organisms 63



muscle cells 119

muscle fatigue 378

muscular dystrophy 370

muscular system 120, 130-2, 366-402
cardiac muscle 131, 368, 368, 369
energy requirements 377-8
fibre types 374-5
functions 369-70, 369
micro-anatomy 372-4, 372,373
muscle development 367
skeletal muscle see skeletal muscle
smooth muscle 367-8, 368, 369

mutations, spontaneous 110-11, 116

myasthenia gravis 376-7

myelin sheath 339, 364

myeloblasts 173

myeloid tissue 173

myocardium 204

myofibrils  373-4, 401

myoglobin 401

myosin 77

Myplace initiative 10

NAD 38
nails 451, 452, 463
nasal cavity 259
nasogastric tubes 272
nasopharynx 220
National Children’s Bureau (NCB) 10
National Participation Forum (NPF) 10
National Patient Safety Agency (NPSA) 12
National Service Framework for Children, Young People and Maternity
Services: Core Standards (UK DfES and DH, 2004) 5
natural killer cells 152, 166
neck, muscles of 379, 382, 383
negative feedback 254
testosterone 312
neonates
body temperature 33
jaundice 340
renal function 284
nephrogenesis 303
nephron 287-90, 288, 288, 303
nerve cells 64,119
nervous system 335-65
cellular structure  337-40
central nervous system 344-51, 363
childhood development 342-3
fetal development 342, 342, 343
organization 336-7, 336
peripheral  352-60
transmission of impulses  340-2, 341
see also individual parts
nervous tissue 120, 132, 133
neuroglia 337-40, 339, 364
neuroglia-supporting cells 132, 138
neuromuscular junction 364, 376
neurones 132, 138, 337, 338, 364
peripheral (efferent) motor 357, 364
sensory (afferent) 356-7, 357, 363
neuropeptide Y 247, 251
neurotransmitters 87, 254, 342
neutral substances 60
neutrons 44, 60

neutrophils 71, 150, 166, 173
normal range 170
niacin (vitamin B;) 261

nicotinamide adenine dinucleotide see NAD

nitrogen 45, 50

non-electrolytes 49

non-metals 50, 50

non-verbal communication 459-60

noradrenaline (norepinephrine) 214, 246, 247

nose 219

nose bleed 168

nuclear spindle 101
nucleases 277

nuclei 364

nucleic acids 116

nucleolus 73

nucleoplasm 74
nucleosomes 92,116
nucleotides 91,116

nucleus 73, 74, 90

Nursing and Midwifery Council (NMC)
children’s nursing  10-11
nutrition

carbohydrates  259-60

fats 172,260

infant  263-6

proteins 260

vitamins and minerals 261-2

obesity 27

occipital lobes 348, 349

oculomotor nerve (3) 354

oedema 143,166

oesophagus 220, 259, 270, 271

oestradiol 248, 249

oestrogens 248, 249, 251, 322, 332

Office of the Children’s Commissioner

Office for National Statistics 12

olfactory nerve (1) 354

oligodendrocytes 339, 364

oliguria 303

oocytes 139,332

oogenesis 319, 320, 321, 332

opsonization 159, 166

optic chiasma 439, 443

optic disc 439, 440, 443

optic nerve (2) 354, 440

orbital paths 44

organ of Corti 434, 434, 443

organ/tissue transplantation 160

organelles 41, 60, 64, 73-8, 101

organic substances 54, 60

oropharynx 220, 220

osmoreceptors 18,27, 38

osmoregulation 19-20

osmosis 38, 60, 69-70, 69

osmotic pressure 19, 38, 69, 80, 87

ossicles 426

ossification 410,411,412, 426
intramembranous 409, 410

osteoblasts 408, 426

osteoclasts 125, 408, 426

osteocytes 125, 408, 426

osteogenesis imperfecta 412

Xix

10

Index

497
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4 ova 101,116 pH scale 272
98 oval window 434 phagocytosis 71, 72, 150, 151, 166
ovaries 235, 248, 248, 249, 318-19, 319, 332 pharynx 217,218, 219-20, 220
ovulation 319, 333 phenotype 93,106, 107, 116
oxygen 23,43, 45,50 phenylalanine 38
deficit 378 phosphate (phosphorus) 50, 82, 116, 172, 262
partial pressure  225-6 phospholipids 66
toxicity 437 phosphorylase 38
transport 23,171, 175-6 phototherapy 340
oxygen therapy 230 physical properties 51
oxygen-haemoglobin dissociation curves 24, 226 physiology xix, 41, 61
oxyhaemoglobin 22, 23,175, 194 pia mater 345, 351, 351, 364
oxytocin 238, 239, 240 pineal gland 235, 238, 241, 241, 254, 364
pinocytosis 19, 38, 71, 72
P wave 206 pituitary dwarfism 241
pacemakers 206, 214 pituitary gland 235, 238-41, 254, 364
Pacinian corpuscles 459 anterior 238,239
packed cell volume (PCV) 168, 194 hormones 238, 240
normal range 170 posterior 238, 239
pancreas 26, 235, 246-8, 247, 247, 254, 276 tumours 241
anatomical position 276 pivot joints 420, 426
enzymes 277 placenta 214,333
pancreatic polypeptide 247, 247 hormones 248, 251
papillae (of tongue) 4371 plasma 79,168,172, 194
parasympathetic nervous system 359, 359, 360 osmolality 170
parathyroid glands 243-4, 243, 243, 254 plasma cells 125,173
parathyroid hormone 243 plasma member proteins (PMPs) 66
parenchyma 133,138 plasma membrane see cell membrane
parietal cells 272 plasma proteins 169, 172-3
parietal lobes 348-9, 348 functions 173
Participation Works 10 plasma thromboplastin antecedent 180
passive immunity 162, 166 platelet plug 179, 179
passive transport  67-70, 68, 69, 87 platelets 149, 168, 173, 178, 194
patella 4718 normal range 169
patent ductus arteriosus 200, 200, 214 pleural effusion 225
pCO, 23,24 pleurisy/pleuritis 225
pelvic kidney 287 pO, 23
pelvic muscles 385, 391, 392 polar bonds see hydrogen bonds
penis 313, 374, 333 polarity 47
pepsin 272 poles of cell 101,116
pepsinogen 272 pons 350
peptide hormones 254 pores 67
pericardium 204, 214 positive feedback 254
perichondrium 127 potassium 45, 50, 82, 172, 262
perilymph 434 poverty 9
perimysium 371 precocious puberty 322
periodic table 50, 61 prefrontal cortex 348, 348
periosteum 415, 426 preload 209
peripheral (efferent) motor neurones 357, 364 premotor area 348, 348
peripheral nervous system 352-60, 364 pressure 43
autonomic 357, 358, 359, 360 prevention 8
cranial nerves 352, 353 primary blast cells 125,125
peripheral (efferent) motor neurones 357, 364 primary motor area 348, 348
reflex/motor development 352-4 primary response 160, 162, 166
sensory (afferent) neurones 356-7, 357, 363 proaccelerin 180
somatic 357 proconvertin - 180
spinal nerves 352, 355, 356, 365 products (chemical reactions) 52, 61
peripheral resistance 188 proerythroblasts 173
peristalsis 132, 271, 280, 333 progesterone 248, 249, 251, 322, 333
peritoneum 130 prokaryotes 74, 87
peroxisomes 73,76 prolactin 240, 248, 333
pH 22,23, 24,61,194,333 prolactin-inhibiting hormone 239
blood 170, 225 prolactin-releasing hormone 239
urine 296 proline 38



prophase 101,103,104, 116
prorennin 272
prostaglandins 251
prostate gland 313
protein 260

urinary 296
protein synthesis 25, 74, 94-9, 97-9
prothrombin 169, 180, 180
protons 44, 61
protoplasm 74
proximal convoluted tubule 288, 289-90
pseudostratified columnar epithelium 122
puberty 254

delayed 322

female 320-2

male 314-15

precocious 322
public health 8-10, 13

children and young people 9-10
public service agreements (PSAs) 9
pulmonary see lungs
pulmonary valve 202, 203
pulse oximetry 23,229
pupil 438,443
Purkinje fibres 205, 214
pyloric sphincter 273
pyrexia 32
pyridoxine (vitamin B) 261
pyruvic acid 27, 38

QRS complex 206

reactants 52, 61

receptor sites 66

receptors 61,364

recessive genes  93-4, 106, 116

rectal prolapse 278

rectum 259,278

red blood cells 64, 69, 168, 173, 174-8, 175, 176
biconcave shape 174
destruction 87,176, 176
erythropoiesis  177-8, 177
formation 408, 426
normal range 169

reflexes  352-4

refractory period 364

regulatory T cells 155

relaxin 248, 249

renal agenesis 285

renal corpuscle 288

renal system 28-30, 37, 32, 282-304, 283
bladder 28, 297-8, 297, 300-1, 300
kidneys see kidneys
ureters 28,297, 297,303
urethra 28, 298-300, 299, 303

renin 30, 31,247, 250, 292

renin-angiotensin system 189

renin-angiotensin-aldosterone pathway 31

rennin 272

reproduction 41
asexual 64

reproductive system 305-34
embryology 306-8, 307, 308
external genitalia 308

Index

female 317-29, 318

hormonal influences 311 499

internal genitalia 307

male 307,308-17, 309

see also individual parts
respiration 41, 227, 232

aerobic 378, 401

anaerobic 377,401

assessment 229

mechanism of 227-8, 228
respiratory centre  22-3,227,227
respiratory disease

asthma 158, 231

risk factors  229-30

see also specific conditions
respiratory distress 229
respiratory system 22-3, 23, 216-32, 218

airway 218-24

body map 217

lungs 217,218, 224-6
responsiveness 42
reticular connective tissue 129
reticular fibres 126
reticular formation 350, 365
retina 438, 438, 443
Rhesus factor system 182-3
riboflavin 261
ribonucleic acid see RNA
ribosomal RNA (rRNA) 95
ribosomes 73, 74,95, 98, 116
riboflavin (vitamin B,) 261
rickets 263, 408
RNA 74,90, 95,116

mRNA 90, 98, 115

rRNA 95

tRNA 95,116
rods 439, 443
rotator cuff muscles 385

saddle joints 421, 426

salivary glands 270

saltatory conduction 365
Salter-Harris classification 415
sarcolemma 372-3, 401
sarcomeres 374

sarcoplasm 373, 401

Schwann cells 337,339

sclera 438, 438, 443

scrotum 309-10, 333
sebaceous glands 453, 454, 464
sebum 456, 464

second messenger 254
secondary response 160, 162, 166
secretin 247, 251

secretory vesicles 73
selectively permeable membranes 68, 87
semen 309, 333

semicircular canals 435, 436, 443
seminiferous tubules 310, 313
sensation 459

senses 428-43

equilibrium 86, 435-7, 436
hearing 432-5, 432-4

sight 437-41



Index
senses (contd) social capital 7
5 00 smell (olfaction) 429-30 sodium 45, 50, 82, 172, 262
taste (gustation) 430-2, 431 reabsorption 29
sensory (afferent) neurones 356-7, 357, 363 sodium-glucose linked cotransporter 71
serine 38 sodium-potassium pump 71
serous fluid 130 solubility 87
serous membranes 130 solutes 69, 87
sesamoid bones 418 solvents 70, 87

sex chromosomes 104
sex development disorders 250
sexual differentiation 306-8, 307, 308

somatic nervous system 357, 365
somatosensory association area 349
somatostatin 238, 247, 247, 251

sexually transmitted infections 327 sound waves 433

shivering 32 specific immunity 153-4

short bones 416 spectacles  440-1

shoulder, muscles of 382, 384, 385 sperm cells 64

Sl units 55 spermatogenesis 311, 315, 315, 316, 333
sickle cell disease 187 spermatozoa 101, 116,316-17,317
sight 437-41 spinal accessory nerve (11) 354

simple epithelium 121-3, 7122
simple fission 64, 99

spinal cord  350-1, 357, 355
development 343

sinoatrial node 205, 205, 214
sinuses 218
skeletal muscle 130, 7317, 368-9

anatomy 371-2, 371,372
contraction 375-6, 376

energy requirements 377-8
insertion 378

organization 378-99

see also specific areas and muscles
relaxation 376

skeletal system 126, 403-27
appendicular skeleton 404, 406, 407
axial skeleton 404, 405, 407
blood supply 412-13, 413

body map 404

bone classification 415-18,416-18
bone healing 413-15, 474
development 134

functions 405, 408

growth 408-13, 409, 411

factors required for 413, 414
ossification 409, 410,411,412
joints  418-19

structure 408-9

skin 120, 444-65

appendages 451-3

as biological barrier  456-7

blood supply 455

as chemical barrier 456

dermis 449-51, 450

glands of 453-5,453
epidermis 446-9, 446, 448
excretion and absorption 459
non-verbal communication 459-60
as physical barrier 456

sensation 459

subcutaneous layer 455
thermoregulation 457-9, 457, 458
vitamin D synthesis 459

small intestine 259, 273-4, 273

villi 121, 274, 280
smell (olfaction) 429-30, 443
smooth muscle 64, 131-2, 131, 132, 367-8, 368

spinal nerves 352, 355, 356, 365
spleen 139, 143, 143, 146, 166
splenectomy 146
spongy (cancellous) bone 410, 425
spontaneous mutation 110-11, 116
steatorrhoea 276, 280
stem cells 142,173,194
sternum 417
stomach 259,272

hormones 247, 250-1
stratified epithelium 123-4, 123
stratum basale 447-8, 448, 463
stratum corneum 448, 449, 464
stratum granulosum  448-9, 448, 464
stratum lucidum 448, 449, 464
stratum spinosum 448, 448, 464
stroke volume 209
stroma 133,139
Stuart factor 180
subcutaneous 139
sugar rush 260
sulphate 82
sulphur 50
super-coiling 100
superior vena cava 214
sweating 32,33
sympathetic nervous system 358, 359, 359
synapses 132, 365
synovial fluid 130, 426
synovial joints 419
synovial membranes 130, 7130
synthesis 87,90
systole 207,213
systolic pressure 187,194, 214

T cell lymphocytes 155, 166
Twave 206
tachypnoea 22
Tanner scale
breast development 328, 329
male genital growth 310, 3717
tarsal bones 416
taste buds 431



taste (gustation) 430-2, 437
teeth 266-9, 268, 269
telophase 101,103,104, 116
template 95
temporal lobes 348, 349
tendons 371, 401
termination codons 99
testes 309-10, 333
testis 235, 248, 248, 249
testosterone 249,311, 333
negative feedback 372
tetralogy of Fallot 203,214
thalamus 349, 365
thermoreceptors 18, 38, 464
thermoregulation 30, 32-3, 457-9, 457, 458, 464
thiamine (vitamin B;) 261
thoracic duct 144
thorax, muscles of 384, 389, 390
threonine 38
thrombin 180
thrombocytes see platelets
thrombokinase 180
thromboplastin - 180, 180
thrombopoietin 247, 250
thrombosis 178, 214
thromboxanes 179
thymic factor 245
thymic humoral factor 245
thymine 91-2,116
thymopoietin 245
thymosin 245
thymus gland 145, 745, 166, 235, 244-5, 244, 245, 254
thyroid gland 235, 242-3, 254
hormones 238, 242
thyroid-stimulating hormone 238, 240
thyrotropin-releasing hormone 238, 239
thyroxine 238, 242
tissue factor 180
tissue macrophages 150
tissues  118-39
development 134-5
repair 132-4
types of 120-32
see also individual tissues
togetherness 6
toilet training 278
tongue 218, 220, 431
muscles of 382, 382
papillae 431
tonsils 143, 143, 146, 166
trabeculae 470, 426
trachea 217,218,220, 222,222
transamination 38, 280
transcellular fluid 79
transcription  95-6, 96, 116
transfer RNA (tRNA) 95, 116
transitional epithelium 123-4
translation 96, 116
transposition of great arteries 200, 200
transverse tubes 372-3
tricarboxylic acid cycle 77
tricuspid valve 202, 203
trigeminal nerve (5) 354

triglycerides 39
triiodothyronine 238,
triplets (genetics) 97,

trisomy 21 see Down syndrome

242
116

trochlear nerve (4) 354

tropic hormones 254
trypsinogen 277
tryptophan 39
tubulin - 78

tunica externa 186, 194
tunica interna 184, 184, 185, 193
tunica media 186, 194

tyrosine 39

umbilical cord 214
umbilical vein 199
UNICEF 7-8

Index

United Nations Convention on the Rights of the Child (UNCRC)

1989 5
units of measurement

uracil 95
urea 172

54, 55,56
universal indicator paper 272

ureters 28, 297,297,303
urethra 28, 298-300, 299, 303, 333

uricacid 172
urinary tract infection
urine

296-7

composition 295, 296
formation 292-5, 294

output 298
urobilin 176

urobilinogen 176, 194

uterus 379,325,333

vaccination see immunization

vagina 325, 326, 333
vaginitis 326

vagus nerve (10) 354
valence 46, 61
valine 39

vas deferens  311-13,
vascular spasm 178

333

vasoconstriction 178-9, 189

vasodilation 32, 189

vasopressin see antidiuretic hormone

veins 183,183

function 186-7, 186

structure 184, 185

ventricles (brain) 344-5, 345, 365
ventricles (heart) 201-3, 203, 214
ventricular diastole 207

ventricular end-diastolic volume 209

ventricular septal defect (VSD)
vernix caseosa 454, 464

vertebrae 139,417
vesicles 71,72,73,87
vestibule 435, 443
villi 121, 274, 280

203

vitamins, and bone growth 414

vitamin A 261
vitamin B, (thiamine)
vitamin B, (riboflavin)

261
261
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vitamin B; (niacin) 261 waste removal 292
502 vitamin By (pyridoxine) 261 water 43
vitamin B,, (cyanocobalamin) 261 in blood plasma 173
vitamin C (ascorbic acid) 261 deficiency 81
vitamin D 261, 408 weaning 264-5, 280
deficiency 263 wellbeing  7-8, 13
synthesis 292, 459 Wernicke's area 348, 349
vitamin E 261 white blood cells 125, 149, 150, 168, 178
vitamin K 262 normal range 169, 170
vitreous humour 438, 443 white matter 347, 351, 351, 365
vocal cords 221
‘voice’ of children 4,5 X chromosome 104
Volkmann canals 413 X-linked recessive disorders 109-10, 116
vomiting 27, 280
vulva 326, 327,333 Y chromosome 104



