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Medical Graduate.
* Functional Histology concept to form foundation for understanding the concepts of histopathology. ‘
* Concise text for quick recapitulation during examination.
* 400 plus Figures with 200 plus three-dimensional illustrations to support the text for easy 3
understanding.
* 120 plus Photomicrographs help to identify the microscopic structures. m
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* 130 plus Flowcharts help for rapid revision and memorizing the microanatomy.
* Summary (examination guide) to overcome the difficulty of summarizing the facts in written
Cisessmonisng | ” , , , With Functional Correlation
* NEXT, Identification feature, MCQ, Viva voce and Clinical fact markings for preparation of various
upcoming academic entrance examinations.
* Tables to summarize essential facts.
* Boxes and Some interesting facts to isolate the key material fromthe maintext.
* Special topics such as uterine cervix, sections of spinal cord at different levels, placenta, umbilical

cord,cochleq, are included as perthe requirements of CBME curriculum.
* QR codesforeSmartQuiz - Online MCQ test of each chapter for self-assessment.

As per the latest CBME Guidelines | Competency Based Undergraduate
Curriculum for the Indian Medical Graduate

Yogesh Sontakke wsss,vb anatomy)
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Preface to the Second Edition

Concepts of medical field are changing from theoretical knowledge to the practical utility of the subject. Similarly,
for the histology learning, a Competency Based Undergraduate Curriculum for Indian Medical Graduate has
focused on functional correlation of microscopic structures. This second edition’s Textbook of Human Histology
has been modified to uplift the concept of Functional Histology. It will help in foundation for histopathology.
It will also help in horizontal and vertical integrations of knowledge.

This textbook is featured to provide the following help to the learner:

For Conceptual Histology

* Concise text for quick recapitulation during examination.

Functional correlation for strengthen foundation of the subject.

400 plus figures with 200 plus three-dimensional illustrations to support the text for easy understanding.
Clinical correlation orients toward pathogenesis of diseases (vertical integration).

For Practical Examinations

* 120 plus photomicrographs help identify the microscopic structures during practical examination.
* 100 plus practice figures (H&E pencil drawings) are easy to draw for written assessments.

¢ ‘Identification feature’ markings for supporting practical identification of microscopic structure.

For Theory and Entrance Examinations
* 130 plus flowcharts help for rapid revision that helps in memorizing the microanatomy.
* Summary (examination guide) to overcome the difficulty of summarizing the facts in written assessments.

e NEXT, MCQ, viva voce, and clinical fact markings for preparation of various upcoming academic entrance
examinations.

e Tables to summarize essential facts.

Additional Topics

* Boxes to focus on important topics.

* Some interesting facts to isolate them from main text, so that these facts should not be missed.

* Special topics such as uterine cervix, sections of spinal coded at different levels, placenta, umbilical cord,
eye, and ear are included as per need of CBME curriculum.

Students are suggested to read the book in the following sequence:

Text — Flowchart — Summary (examination guide) — Draw practice figures in log book.

Any suggestions from the reader for rectification and improvement are welcome.

Yogesh Ashok Sontakke

dryogeshas@gmail.com



Preface to the First Edition

This Textbook of Human Histology has been written to fulfill the requirements of students and teachers as per
Competency Based Undergraduate Curriculum for Indian Medical Graduate!

As per new curriculum, histology learning involves
* Knowledge (K) and skill (S) learning domains
¢ Knows (K) and knows how (KH) levels of competencies as per Miller’s pyramid*

Most of the histology topics are in the core level of competency (must know). Only few topics are in non-core
levels of competency (nice to know /desirable to know) such as cardioesophageal junction, corpus luteum, olfactory
epithelium, eyelid, lip, sclerocorneal junction, optic nerve, cochlea, organ of Corti, pineal gland, and ultrastructure
of muscular tissue, nervous tissue, epithelium, and connective tissue. The histology-related competencies should
be taught with lectures and practical classes. Assessment methods for histology competencies involve written
examination and skill assessment to identify the given slide with interpretation. Various topics of histology need
horizontal integration with physiology and vertical integration with pathology.

To fulfill above requirements, this textbook is provided with the following features:

* Concise text with functional correlation for quick recapitulation during examination (horizontal integration).
® 117 Photomicrographs help to identify the microscopic structures.

® 122 Flowcharts help to revise and memorize the microanatomy.

® 106 Practice figures (H&E pencil drawings) are easy to draw for written assessments.

® 175 Three-dimensional illustrations provide a visual grasp and easier retention of difficult concepts.

* Summary (examination guide) to overcome the difficulty of summarizing the facts in written assessments.

* Identification feature markings focus readers on specific points (for knows, knows how levels of
competencies).

® Neet, MCQ, Viva voce, and Clinical fact markings for preparation of various upcoming academic entrance
examinations.

® Tables to summarize essential facts.

* Boxes to focus on important topics.

* Some interesting facts to isolate them from main text, so that these facts should not be missed.
¢ Clinical correlation orient toward pathogenesis of diseases (vertical integration).

Students are suggested to read the book in the following sequence:
Text — Flowchart — Summary (examination guide) — draw practice figures in log book
Any suggestions from the reader for rectification and improvement are welcome.

Yogesh Ashok Sontakke

"Medical Council of India, Competency Based Undergraduate Curriculum for the Indian Medical Graduate, 2018; Vol 1:pg 41-80.
#Miller GE. The assessment of clinical skills/competence/performance. Acad Med. 1990;65(9 Suppl):S63-7.
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After attending the class, students should go through the “eSmartQuiz — Online MCQ test” for the following

reasomns:

* Reinforcement of Learning: The “eSmartQuiz — Online MCQ test” provide an opportunity to reinforce learning
after attending a class or reading a book. It helps to assess understanding and retention of concepts, to solidify

eSmartQuiz - Online MCQ Test

Are you ready for the “eSmartQuiz - Online MCQ test”?

knowledge and identify areas that need further revision or clarification.

* Assessment of Comprehension: The “eSmartQuiz — Online MCQ test” is an effective tool to assess comprehension

of the subject matter and to demonstrate the ability to apply the concepts learned in the class.

* Enhancement of attention and critical thinking: The “eSmartQuiz — Online MCQ test” will help to make students
attentive for the class and to enhance critical thinking skills by selecting the most appropriate answer among

the given options.

Each eSmartQuiz test consists of 10 MCQs, mostly image-based, and the student can see their scores at the end
of each test. These questions will be modified after a certain interval. Use the given links or scan the QR code

(given in each chapter) for the test. One student can solve each test only one time.
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Link for eSmartQuiz
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Concept of Functional Histology

With time, the concepts of histology teaching are changing. The students should focus more on functional histology
to understand the microscopic structures and functions of the tissues and organs. Hence, in this edition, more
significance is given toward the functional correlation along with basic histology. It will help in laying the
foundation for histopathology and increase the focus on the practical application of the fundamentals.

For functional correlation of the following structures, refer the indicated pages.

Plasma membrane 74

Rough endoplasmic reticulum 76
Smooth endoplasmic reticulum 76
Golgi complex 77

Mitochondria 78

Ribosomes 18

Lysosomes 19

Microtubules 20

Actin filaments 20

Intermediate filaments 20
Centrioles 22

Nucleolus 24

Epithelium 27

Simple squamous epithelium 29
Simple cuboidal epithelium 30
Simple columnar epithelium 37
Pseudostratified columnar
epithelium 32

Keratinized stratified squamous
epithelium 33

Transitional epithelium 36
Basement membrane 38
Desmosomes 40

Zonula adherens 40

Fascia adherens 40

Tight junctions 417

Gap junctions 42

Microvilli 43

Steriocilia 44

Cilia 45

Ground substance 63
Myofibroblasts 65

Brown fat 65

Macrophages 65

Mast cells 66

Plasma cells 66

Dense irregular connective tissue 70
Dense regular connective tissue 70
Yellow adipose tissue 72

Brown adipose tissue 73
Hyaline cartilage 77
Elastic cartilage 79
Fibrocartilage 80
Osteoprogenitor cells 85
Osteoblasts 86
Osteocytes 86
Osteoclasts 86

T-tubules 703

Muscle spindle 706
Lymph node 779
Thymus 722

Spleen 126

Tonsil 7127

Astrocytes 133
Oligodendrocytes 1734
Microglia 734
Ependymal cells 735
Satellite cells 735
Myelin sheath 736
Endothelium 746
Tunica intima 748
Tunica media 748
Elastic arteries 749
Arterioles 154

AV shunts 157

Arrector pili muscles 172
Sebaceous glands 773
Modified apocrine sweat glands 775
Clara cells 191

Type Il pneumocytes 193
Intercalated ducts 203
Striated ducts 204
Intestinal epithelium 270
Muscularis mucosae 2117
Submucosa 271
Functional correlation muscularis
externa 271

Esophagus 273

Chief cells 218

Parietal cells 279
Enteroendocrine cells 220
Enterocytes 224

Paneth cells 225

M cells 226

Brunner’s glands 226

Kidney 252

Mesangial cells 256

Proximal convoluted tubules 258
Distal convoluted tubules 258
Plaques of urinary bladder 263
Sertoli cells 267

Leydig cells 268

Epididymis 273

Blood-testis barrier 273

Vas deferens 275

Seminal vesicle 278

Prostate 280

Mechanism of erection 283
Fallopian tube 292

Mode of milk secretion 302
Placental barrier 305
Placenta 307
Neurohypophysis 376
Thyroid gland 379
Parathyroid gland 327

Zona glomerulosa 323

Zona fasciculata 324

Zona reticularis 325
Suprarenal medulla 326
Pinealocytes 327

Pineal gland 327

Corneal epithelium 3471
Bowman’s membrane 342
Corneal endothelium 342
Retinal pigmented epithelium 344
Macula 358

Ampullary crest 359




Highlighted Topics of Histology

Learning histology is supported with the specially focused topics in boxes. They will be helpful for understanding
the concepts, giving importance to the topics and for preparation of examinations. These are included in boxes as

follows.

Box 2.1:
Box 2.2:
Box 3.1:
Box 3.2:
Box 4.1:
Box 4.2:
Box 6.1:
Box 7.1:
Box 7.2:
Box 9.1:
Box 9.2:
Box 9.3:
Box 9.4:

Hematoxylin and eosin staining 9
Decalcification 9

Lysosomal storage diseases 19
Inclusions 22

Histological practical aspects 28
Goblet cells 32

Goblet cell—as a gland 54

Marfan syndrome 617

Mononuclear phagocytic system 66
Sharpey’s fibers 84

Paget’s disease/osteitis deformans 88
Preparation of ground section of bone 92
Zones of epiphyseal cartilage 96

Box 10.1: Sarcoplasmic reticulum and T-tubules 703
Box 10.2: Muscle spindle 706

Box 10.3: Intercalated disc 708

Box 11.1: Epithelioreticular cells 722

Box 13.1:

Box 14.1:
Box 14.2:
Box 14.3:
Box 14.4:
Box 14.5:
Box 15.1:
Box 15.2:
Box 15.3:

Functional correlation of arteriovenous (AV)
shunts/anastomosis 157

Panniculus carnosus 166

Functional correlation of melanin 767
Sensory receptors of skin 769
Arrector pili muscle 772

Nail clubbing 776

Bronchial tree 787

Asthma 791

Alveolar macrophages 793

Box 15.4:
Box 16.1:
Box 18.1:
Box 19.1:
Box 19.2:
Box 19.3:
Box 19.4:
Box 20.1:
Box 20.2:
Box 20.3:
Box 20.4:
Box 21.1:
Box 22.1:
Box 22.2:
Box 23.1:
Box 24.1:
Box 25.1:
Box 25.2:
Box 25.3:
Box 25.4:
Box 26.1:
Box 26.2:
Box 26.3:
Box 27.1:
Box 28.1:
Box 28.2:
Box 28.3:

Blood-air barrier 793

Taste buds 200

Peyer’s patches 232

Concept of liver lobules 239

Liver sinusoids 240

Intrahepatic biliary tree 242

Santorini 247

Types of nephrons 253

Filtration apparatus of kidney 254

Mesangium 256

Juxtaglomerular apparatus 256

Blood-testis barrier (Sertoli cell barrier) 273
Benign prostatic hypertrophy 280
Cowper’s/bulbourethral gland 280
Endometrium in menstrual cycle 293

Milk ejection reflex 302
Hypothalamo-hypophyseal portal system 372
Hypothalamic control over anterior pituitary 376
Follicular cells and activity of thyroid gland 379
Chromaffin reaction 326

Regional characteristics of spinal cord 337
Afferent fibers of cerebellum 334

Connective tissue of central nervous system 338
Vitreous body 349

Tympanic membrane 354

Macula 358

Ampullary crests 358
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