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BASIC TISSUES 

1. Identify the basic tissue labeled [A] in this structure. Classify. Identify the basic tissues labeled [B] and [C]. Identify the 
numerous structures labeled [D] in the lumen of  this structure. Identify the structure coursing through the field of  view.

A

C

B

D

Use of  a Histology Atlas presented in an examination format can be utilized as a teaching tool for the Histology Laboratory and 
provides a means to aid novice students sharpen their identification skills and understanding of  this discipline in preparation for practical 
laboratory examinations. The following questions are designed to aid students sharpen their identification skills when examining cells, 
tissues, and organs using the light microscope. On occasion, pertinent electron micrographs [both transmission and scanning electron 
micrographs] have been included to ensure a thorough presentation of  microscopic structure. 
Several repeat questions utilizing both paraffin and plastic embedded materials have been presented as subtle differences in tissue 
appearance for each preparation do exist. Different types of  questions [how the question is worded] are asked not only to aid the 
beginning student with refining identification skills but also to sharpen their reasoning and critical thinking skills when evaluating and 
interpreting a histological specimen. Of  these - the simple question - identify the tissue/organ presented - then - justify the conclusion - 
is by far the most important. In this format the student should provide two or three morphological features that characterize the tissue/
organ in question and are unique to the tissue/organ under consideration. When this format is utilized it is essential that the student be 
required to provide concrete reasons to substantiate the rational for the choice made with regard to each identification. The Histology 
Atlas was designed to follow a previous experience, either a traditional laboratory experience or a similar laboratory experience presented 
in an online format. Answers to the questions asked and the structures to be identified by labels are presented at the end of  the atlas. 
Most histological preparations selected for this Histology Atlas can be found and examined further at: http://web.missouri.edu/~krausew 
by viewing the appropriate tutorial housed at this site.
The following pre-examination exercise was designed in an attempt to help fellow students of  Histology everywhere.
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School of  Medicine
University of  Missouri
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2. Identify the basic tissues labeled [A] and [B] in this structure. Classify the basic tissues shown at A and B. Identify the 
basic tissues labeled [C] and [D]. Identify the specific structures labeled [E] and [F].

3. Identify and then classify the basic tissue labeled [A]. Identify the specific cell type labeled [B]. Identify the apical 
specialization labeled [C]. Identify the minute densities indicated by [D].

C

A B

D

A

B

C
D

E

F
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4. Classify the epithelium lining tubules labeled [A], [B], and [C]. Identify the numerous green appearing structure labeled [D].

5. A histological section similar to the one above but embedded in plastic and stained with 
hematoxylin and eosin. Classify the epithelium lining tubules labeled [A], [B], and [C]. 
Identify the numerous red appearing structure labeled [D].

A

B

C

D

D

A

B

C
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6. A histological section stained with Alcian blue at pH 2.5. Identify the cells the contained secretory 
material of  which stains blue. Classify the basic tissues labeled [A] and [B].

7. A histological section of  submandibular gland stained with hematoxylin and eosin. 
Identify the types of  cells labeled [A] and [B]. 

A

B

A

B
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8. A histological section of  kidney cortex stained with Periodic Acid Methenamine Silver (PAM). Identify the dense 
black line bounding the epithelial tubules. Identify the apical specialization on cells forming the epithelial tubules.

 9. Identify the structures labeled [A], [B], and [C] in this transmission electron micrograph [TEM]. 
Compare this figure with label D of  figure 3.

A

B

C

6



10. Identify the minute dense structures uniting cell apices of  epithelia cells forming the striated ducts and 
indicated by labels [A], [B], and [C] in this section of  submandibular gland. Compare with the previous TEM 
[figure 9]. Identify the type of  cell labeled [D] and [E].

11. Classify the lining epithelium shown in this histological section. Identify the two structures labeled [A] and [B].

A

B

C

D

E

A

B
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12. Classify the epithelium shown in this histological section. Identify the apical specialization and the dense 
structures uniting cell apices. Identify the material in the lumen of  the tubule labeled [A].

13. Classify the epithelium shown in this histological section. Identify the apical specialization. What organelle 
forms a dense beaded line positioned immediately beneath the apical specialization? With what major system is 
this type of  lining epithelium associated? 

A
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14. Left figure. Identify the prominent structures shown in this scanning electron micrograph [SEM]. 
15. Right figure. A transmission electron micrograph [TEM] through one of  structures identified in the left 
figure. Identify the structures forming a 9+2 arrangement within the transverse section.

16. A transmission electron micrograph [TEM] through two apical specializations from an epithelial 
lining. Identify the structures labeled [A] and [B].

B

A
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17. Identify the prominent apical specialization shown in this transmission electron micrograph [TEM]. 

18. Identify the prominent cell attachments labeled [A] and [B] in this transmission electron micrograph 
[TEM]. Identify the material labeled [C]. Identify the structure shown by label [D].

A

B

C

D
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19. A histological section stained with Periodic acid Schiff  (PAS). Identify the cells the contained 
secretory material of  which stains magenta. 

20. Classify the epithelium shown forming the darkly stained ductal portion of  this eccrine sweat gland.
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21. Classify the epithelium shown between the arrows in this histological section. 

22. Classify the epithelium that dominates the field of  view. Classify the epithelial lining bounding 
the structures shown at label [A].

A
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23. Identify the epithelium lining the lumen of  this histological preparation. With what major system is 
type of  epithelium associated? Identify the basic tissues labeled [A] and [B].

24. A portion of  mesentery stained with silver to illustrate cell boundaries. Classify the covering epithelium of  this structure.

A

B
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25. Classify the epithelium shown in this histological section. Identify the red stained material. Identify 
the underlying basic tissue labeled [A].

26. Classify the prominent epithelium shown in this histological section. Classify the basic tissue labeled [A].

A

A
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27. Classify the epithelium shown in this histological preparation. Identify the underlying basic tissue labeled [A]. 
With what major system is this type of  epithelium normally associated?

28. Identify the epithelium lining the lumen of  this histological preparation. With what major system is this type of  
epithelium normally associated?

A
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29. An areolar spread of  loose connective tissue stained to illustrate elastic and collage 
fibers. Identify the course pink stained fibers. Identify the smooth darkly stained fibers.

30. A section though loose areolar connective tissue stained to illustrate elastic and 
collage fibers. Identify the pink stained fibers. Identify the smooth darkly stained fibers. 
Identify the large empty appearing cells near the center and bottom of  the field of  view.
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31. Classify the type of  connective tissue shown in the field of  view. Identify the cells labeled [A].

32. Classify the type of  connective tissue shown in the field of  view. Identify the cells labeled at [A] and the structures labeled at [B].

A

A

B
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33. Identify the numerous banded structures coursing through the field of  view. Identify the large dark band of  
material at the top of  the field of  view. Identify the unit of  structure indicated by the label [A].

34. Left figure. Identify the delicate black stained fibers in a section of  liver stained by a silver impregnation technique.
35. Right figure. Identify the specific cell type show at the tip of  the arrow. Identify the clear structure within the 
cytoplasm. Several examples of  the cell type to be identified are shown in the surrounding field of  view.

A

A
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Two transmission electron micrographs [TEMs] of  connective tissue cells taken from biopsies of  human areolar 
connective tissue. 36. Identify the cell on the left. 37. Identify the cell on the right.  Justify conclusions.

38. Identify the large empty appearing cells at the top of  the field of  view. Identify the coarse pink stained fibers. Identify the 
smooth homogenous black stained fibers. Classify this type of  connective tissue.
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39. An illustration taken from a frozen section stained with Sudan Black to stain contained lipid. Identify the 
cells occupying the field of  view.

40. Identify the basic tissue filling the field of  view. Be specific. Justify conclusion.
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41. Identify the basic tissue filling the field of  view. Be specific. Justify conclusion. What bands can be 
visualized? What do they represent? Paraffin section stained with iron hematoxylin.

42. Identify the basic tissue filling the field of  view. Be specific. Justify your conclusion. 
What is indicated at the tip of  the pointer?
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43. Identify the basic tissue filling the field of  view. Be specific. Justify conclusion. 
This specimen was injected with red colored gelation prior to sectioning to illustrate its vasculature.

44. Identify the basic tissue filling the field of  view. Be specific. Justify conclusion. Frozen section stained with 
adenosinetriphosphate at pH 10.4. Identify the structure located at the lower right and indicated by label [A]. 
What do the light [labeled B] and dark [labeled C] stained fibers represent?

A

B

C
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A

45. Identify the structure bounded [indicated] by the label [A]. From what basic tissue was this transmission electron 
micrograph (TEM) taken?
Identify the dark band labeled [B].

B

46. Identify the structures labeled [A], [B], [C], and [D] in this transmission electron micrograph (TEM). 
Identify the entire structure that fills and crosses the field of  view.

B

AC

D

D
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47. Identify the oval structure shown in the center of  the field of  view. Identify the structures at the periphery of  the specimen 
labeled [A] and the structures labeled [B]. [Illustration courtesy of  P. Dow, University of  British Columbia, Vancouver, Canada].

48. Identify the basic tissue shown in the field of  view. Be specific. Justify conclusion. 
Identify what is designated by the width of  label A.

A

B

A
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50. Identify the basic tissue shown in the field of  view. Be specific. Justify conclusion. 
Identify the small dense intracellular structures dictated by label [A].

49. Identify the basic tissue shown in the field of  view. Be specific. Justify conclusion. 
Identify the location from which this tissue was taken.

A
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51. Identify the basic tissue shown in the field of  view. Be specific. Justify conclusion.

52. Identify the cell type shown at the center of  this 
transmission electron micrograph. Be specific.
Justify conclusion.

53. Identify the cell type shown in this transmission electron 
micrograph. Be specific.
Justify conclusion.
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54. Identify the structure shown at the center of  the field of  view in this transmission electron micrograph 
(TEM). With what basic tissue is this structure associated? Identify the substructures labeled [A, B, C, D].

55. Identify the basic tissue shown in the field of  view that has been stained for elastin. Be specific. 
Justify conclusion. Identify the region labeled [A].

A

B

C

D

A
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56. Identify the basic tissue shown in the field of  view that has been stained with hematoxylin and eosin. 
Be specific. Justify conclusion. Identify the substructure labeled [A] and [B].

57. Identify the basic tissue shown in the field of  view that has been stained with hematoxylin and eosin. 
Be specific. Justify conclusion. Identify the following structures labeled [A], [B], [C], and [D].

A

B

C

D

A

B
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Identify the tissue shown by both the top 58 (stained with hematoxylin and eosin) and bottom 59 (stained with Alcian 
Blue) panels. Be specific. Justify conclusion. Identify the substructure indicated by labels [A] and [B].

A

B
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60. Identify the structures and/or tissues labeled [A], [B], [C], and [D]. 

A

B

C

D

61. The above section is a dramatic illustration of  what process? Justify conclusion. 
Identify the tissue indicated by label [A].

A
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62. This illustration represents what type of  histological preparation? Justify conclusion. 
Identify the following structures: [A], [B] and [C].

A

B

C

63. Identify the structural unit that occupies the entire field of  view. Identify the following 
structural units labeled [A], [B], [C], and [D].

A

B

C

D
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64. Identify the tissue shown in this photomicrograph. What is depicted at the tip of  the black pointer? 
Identify the entities labeled [A].

A

65. This illustration represents what type of  histological preparation? Justify conclusion. 
Identify the following structures indicated by labels [A (between label points)], [B], [C], and [D].

A

B

C

D
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66. The above section illustrates what event? Justify conclusion.
 Identify the following labeled regions: [A], [B], [C], [D], and [E].

67.  A section taken from the diaphysis of  the above illustration. Identify the structures labeled [A], [B], [C], and [D]. 

A

B

C

E

A

B

C

D

D
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The above histological sections illustrate what event in the flat bones of  the cranium? Justify conclusion.
68. Top illustration. Identify the structures labeled [A] and [B]. 
69. Bottom illustration. Identify the structures labeled [A], [B], [C], and [D]. 

A

B

A

B

C

D
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70. The above histological section illustrates what event in the flat bones of  the cranium? Justify conclusion.

71. Increased magnification of  a region taken from the above specimen. Identify structures labeled [A], [B], and [C].

A

B

C
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72. Identify the structures shown in this scanning electron micrograph (SEM).

73. Identify the structures shown in this scanning electron micrograph (SEM). 
Hint: Compare this pathological condition to the above figure. What causes this condition?
(Courtesy of  O. L. Allison, S.T.E.M. Laboratories, Inc., Kansas City, Missouri).
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74. This is a preparation of  human peripheral blood. Identify the cell labeled [a]. Identify the cell 
labeled [b]. Identify the surrounding formed elements.

75. This is a preparation of  human peripheral blood. Identify the cells labeled [a], [b], [c] and [d]. 
Identify the surrounding formed elements. Identify the material labeled [e].

e
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76. Identify the two nucleated cells shown in this photomicrograph of  human peripheral 
blood. Justify conclusion.

77. Identify the condition of  or what is depicted in this scanning electron micrograph (SEM)  of  
human peripheral blood. Identify the structures labeled [A] and [B].
(Courtesy of  O. L. Allison, S.T.E.M. Laboratories, Inc., Kansas City, Missouri).

A

B
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80. Identify the large nucleated cell shown in this preparation of  human bone marrow. 
What elements are being formed near the bottom of  the figure and labeled A ?

78. Identify the nucleated cell shown in this 
preparation of  human peripheral blood. 
Justify conclusion.

79. Identify the nucleated cells shown near the tip of  the 
pointer in this preparation of  human peripheral blood. 
Justify conclusion.

A
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81. A preparation taken from human bone marrow. What process is depicted by this field of  view?
Identify the formed elements labeled [a], [b], and [c]. Justify conclusion.

82. A preparation taken from human bone marrow. What process is depicted by this field of  view? 
Identify the formed elements labeled [A], [B], [C], and [D]. Justify conclusion.
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83. A preparation taken from human bone marrow. Identify the formed elements indicated by labels [a], [b], [c], 
[d], [e], [f], [g], and [h].

84. A preparation taken from human bone marrow. Identify the formed elements indicated by the labeled [a], [b], 
[c], [d], [e], [f], [g], [h], and [i].

h
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85. Identify the basic tissue depicted in this histological preparation. 
Identify the large cells near the center of  the field of  view.

86. Identify the large cells in the field of  view. Identify 
the structures labeled [A], [B], [C], and [D].

A
B

C

D

87. Identify the tissue coursing through the center of  this 
histological preparation. Identify the structures labeled [A] and 
[B]. The nuclei of  what specific cell are associated with B.

A

B

A
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88. Identify the structure shown in this histological preparation. Identify the substructures labeled [A], [B], and [C]. 

A

B

C

89. Identify the structure that occupies the center of  the field of  view. Identify the basic tissues labeled [A] and 
[B], and the cells labeled [C].

A
B

C
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90. A frozen section of  tissue stained with osmium. Identify the regions indicated by the label [A]. Identify the material 
stained black.

A

91. A frozen section of  tissue stained with osmium. 
Identify the tissue and the structures labeled [A]. 
Identify the material stained black.

A

92. A section of  tissue stained with pyridine silver. Identify 
the  tissue and the substructures labeled [A], [B], and [C]. 

A

C

B
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93. Identify the structure that occupies the center of  the 
field of  view. Justify conclusion.
Identify the substructures labeled [A] and [B. Identify the 
intra-cytoplasmic material indicated by label [C]. 

94. Identify the structure that occupies the center of  the 
field of  view. Identify the cell type labeled [A] associated 
with the numerous nuclei. 

95. Identify the structure that occupies the center of  
the field of  view. Identify the substructures labeled 
[A], [B], and [C]. 

96. Identify the structure that occupies the center of  the field 
of  view. Identify the structures labeled [A], [B], and [C]. 

97. Identify the structures labeled [A], and [B]. Justify. What do 
the nuclei represent within these defined structure. Identify the 
structures depicted by the labeled [C].

A

C

B

A

A

B

C

A B

C

A

C
B
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98. Identify the structure that occupies the field of  view as shown in 
this transmission electron micrograph (TEM). 
Identify the structures labeled [A], [B], [C], and [D]. 

99. Identify the two structures that occupy the field of  view as 
shown in this transmission electron micrograph (TEM). 
Identify the structures labeled [A], [B], and [C]. 

A

B

C

D

A

B

C
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100. Identify the cells [labeled A] associated with a small capillary coursing through a region of  white matter of  spinal 
cord. Similar cells are shown at higher magnification in the right-hand figure.

101. Identify the cell type [labeled A] associated with a region of  
white matter within this special preparation of  the spinal cord. 

A

A

A

A

A

102. Identify the cell type [labeled A] associated with an 
injured [traumatized] region of  the cerebral cortex.

A
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103. A preparation stained with osmium. Identify the structure that occupies the entire field of  view. 
Justify conclusion. Identify the structures labeled [A] and [B]. 

104. A similar preparation as figure 103 stained with osmium. Identify the spherical structures that fill the field of  view. 
Identify the cytological structures labeled [A] and [B]. Be specific. Identify the black staining structures found  in B.

A

B

A

B
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105. A preparation stained with pyridine silver. Identify the structure that occupies the entire field of  view. 
Identify the structures labeled [A], [B], and [C]. 

106. Identify the structure that fills the field of  view. Weigert preparation. Justify conclusion. 
Identify the regions/structures labeled [A], [B],and  [C].

A

B

C

A

B

C

B
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108. Identify the structure that fills the field of  view. Silver preparation.
Identify the regions/structures labeled [A], [B], and [C].

107. Identify the structure that fills the field of  view. Preparation stained with Luxol Fast Blue and counter-stained 
with Cresyl Violet. Identify the regions/structures labeled [A], [B], [C] and [D].

D

A

B

C

A

B

B

C
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110. A special whole mount preparation. Identify the 
dark structures that courses across the field of  view 
and are labeled [A], [B], and [C]. 

109. A preparation stained with pyridine silver. Identify the structure that occupies the entire field of  view. 
Justify conclusion. Identify the structures labeled [A], [B], and [C]. 

A

B

C

AB

C

111. A special whole mount preparation. Identify the black 
structure that courses across the field of  view. 
Identify the structures labeled [A], [B], and [C]. 

A

B
C
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113. Left figure. Identify the light stained structure that dominates the center of  the field of  view labeled [A].
114. Right figure. A similar structure to that shown in left figure stained by silver impregnation rather than 
hematoxylin and eosin. What do the black stained fibers represent?

112. Identify the round structure that dominates the center of  the field of  view.

A
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116. Left figure. Identify the structure that dominates the the field of  view. Be specific. Justify conclusion.
117. Right figure. A region from the left figure shown at increased magnification. 
Identify the layers/cell types labeled [A], [B], and [C] that characterize this structure.

115. Identify the darkly stained cell that dominates the field of  view. Identify the minute structures that cover its surface.

A

AB

C
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118. Top figure. Identify the structure that dominates the the field of  view. Be specific. Justify conclusion.
119. Bottom figure. A region from the top figure shown at increased magnification illustrating those 
features that characterize this structure. Identify the structures labeled [A], [B], and [C].

B

A

C
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1. A=endothelium; simple squamous epithelium; B=smooth muscle; C=loose areolar connective tissue; D=erythrocytes 
[RBCs]; small artery.

2. A=mesothelium; B=endothelium; simple squamous epithelium; C=smooth muscle; D=nerve tissue; E=neuron cell bodies 
[perikarya]; F=unmyelinated nerve fibers.

3. A=intestinal epithelium; simple columnar epithelium; B=goblet cell; C=striated border [microvillus border]; D=terminal 
bars.

4. A=simple squamous epithelium; B=simple cuboidal epithelium; C=simple columnar epithelium; D= erythrocytes [RBCs].

5.  A=simple squamous epithelium; B=simple cuboidal epithelium; C=simple columnar epithelium; D= erythrocytes [RBCs].

6. Goblet cells; A=simple columnar epithelium; B= loose areolar connective tissue.

7. A=mucous cells; B=serous cells.

8. Basement membrane; brush border [microvillus border].

9. A=zonula occludens; B=zonula adherens; C=macula adherens [desmosome].

10. A,B,C=terminal bars; D=serous cells; E=mucous cells.

11. Wet, non-keratinized stratified squamous epithelium; A&B=lymphatic nodules.

12. Pseudostratified columnar epithelium; clumps of  stereocilia; terminal bars; A=spermatozoa. 

13. Ciliated pseudostratified columnar epithelium; cilia; basal body; respiratory system.

14. Left figure=cilia. 

15. Right figure=microtubules.

16. A=cilia; B=microvilli.

17. Microvilli.

18. A=hemidesmosomes; B=desmosomes; C=tonofilaments [cytokeratin]; D=basal lamina.

19. Goblet cells.

20. Stratified cuboidal.

21. Stratified columnar.

22. Wet non-keratinized stratified squamous epithelium; simple squamous epithelium [endothelium].

23. Transitional epithelium; urinary system; A= Loose connective tissue; B= smooth muscle.

24. Simple squamous epithelium [mesothelium].

25. Keratinized stratified squamous epithelium; keratin; A=loose connective tissue.
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26. Keratinized stratified squamous epithelium; A=dense irregular connective tissue.

27. Keratinized stratified squamous epithelium; A=loose connective tissue; integument [skin].

28. Transitional epithelium; urinary system.

29. Pink=collagen fibers; smooth dark=elastic fibers.

30. Pink=collagen fibers; smooth dark=elastic fibers; fat cells [unilocular fat].

31. Loose areolar connective tissue; A=nuclei of  fibroblasts.

32. Dense regular connective tissue; A=nuclei of  fibroblasts; B=collagen fibers.

33. Unit fibrils of  type I collagen; elastin; A=collagen fibers.

34. Left figure. Reticular fibers [type III collagen].

35.Right figure. Plasma cell; negative Golgi image.

36. Left cell=plasma cell; ovoid-shaped cell with small eccentrically placed nucleus; chromatin arranged in coarse blocks at the 
periphery; cytoplasm is filled rough endoplasmic reticulum (GER). 

37. Right cell=mast cell; large ovoid cell with a central nucleus; cytoplasm filled with secretory granules - in humans these granules 
have a tubular or scroll-like configuration.

38. Fat cells [unilocular fat]; pink stained fibers=collagen fibers; black stained fibers=elastic fibers; loose areolar connective tissue.

39. Fat cells [unilocular fat].

40. Skeletal muscle; myocytes show a peripheral location of  the nuclei; those cut parallel to their length show light and dark 
striations; those cut in transverse profile are filled with myofibrils compressing the nuclei to a peripheral location. 

41. Skeletal muscle; peripheral location of  nuclei in elongate cylindrical-shaped cells; dark band is A band composed primarily but 
not exclusively of  myosin; light band is I band composed primarily of  actin. Close observation of  I band reveals the Z-line; close 
observation of  A band reveals the H zone.

42. Cardiac muscle; short elongate, branching  myocytes with central nuclei; myocytes linked end to end by intercalated discs; 
cytoplasm contains myofibrils; Pointer=intercalated disc.

43. Skeletal muscle; light and dark banding running transversely across elongate cylindrical-shaped cells; Vasculature demonstrated 
by red gelatin.

44. Skeletal muscle viewed in transverse section; cells filled by myofibrils; A=muscle spindle; B=type II [fast twitch] fibers; C= type I 
[slow twitch] fibers. 

45. A=myofibril; skeletal muscle; B= Z line [disc].

46. A=I band; B=A band; C= M line within the H zone; D=Z line; myofibril.
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47. Muscle spindle; A= Extrafusal fibers [of  skeletal muscle]; B= intrafusal fibers [in muscle spindle].

48. Skeletal muscle tissue; elongated cylindrical cells with multiple peripheral nuclei; cross striations of  light and dark bands [I bands 
and A bands]; A=width of  a single skeletal myocyte.

49. Cardiac muscle tissue cut parallel to the long axis of  cardiac myocytes; short, branching cells with central nuclei; myocytes linked 
end to end by intercalated discs; cytoplasm contains myofibrils; abundant vasculature; myocardium of  heart.

50. Cardiac muscle tissue in which the cardiac myocytes are cut transversely; central nuclei surrounded by myofibrils; A=myofibrils.

51. Smooth muscle tissue; elongate, spindle-shaped cells organized into sheets or layers in which the long axis of  each cell is 
orientated in the same direction as the neighboring cells in a given sheet. 

52. Smooth muscle cell cut parallel to the long axis; cytoplasm filled actin filaments; dense bodies and attachment plaques apparent.

53. Several smooth muscle cells cut in transverse direction; cytoplasm filled with actin filaments; dense bodies and attachment plaques 
apparent.

54. Intercalated disc; cardiac muscle; A=nexus [gap, communicating] junction; B=fascia adherens; C=actin filaments; D=myosin 
filaments.

55. Elastic cartilage; chondrocytes within lacunae the surrounding matrix of  which contains elastic fibers; A=perichondrium.

56. Hyaline cartilage; chondrocytes within lacunae the surrounding matrix of  which is homogeneous in consistency and appearance; 
A=matrix; B=chondrocytes within lacunae.

57. Hyaline cartilage; chondrocytes within lacunae the surrounding matrix of  which is homogeneous in consistency; A=matrix; 
B=perichondrium; C=lacuna with chondrocyte; D=chondrocyte nucleus.

58 Top. Fibrous cartilage; rounded chondrocytes within lacunae organized into short scattered rows; homogeneous matrix limited to 
immediate vicinity of  chondrocytes; fibrous tissue [made up of  collagen fibers] dominates the field of  view.  

59 Bottom. Fibrous cartilage; rounded chondrocytes within lacunae; homogeneous matrix limited to immediate vicinity of  
chondrocytes; fibrous tissue [collagen fibers] dominate the field of  view and is stained blue; A= lacunae with contained 
chondrocytes; B=collagen fibers.

60. A section of  decalcified bone; A=compact [dense] bone; B=trabeculae of  spongy [cancellous] bone; C=bone marrow; D= fat 
cells [unilocular].

61. A section demonstrating endochondral bone formation within a fetal finger; bone is replacing a hyaline cartilage precursor model; 
A=hyaline cartilage.

62. A ground preparation of  compact bone that illustrates the calcified matrix bone; the organization of  the calcified matrix into 
lamellae is clearly demonstrated; A=circumferential lamellae; B=interstitial lamellae; C=osteon units.

63. Osteon; A=Haversian canal; B=bone lamellae; C=bone lacunae; D=bone canaliculi.

64. Ground preparation of  compact bone; Pointer=bone canaliculus crossing a lamella of  matrix; A=bone lacunae.
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65. A decalcified preparation of  compact bone; this type of  preparation demonstrates the organic component of  bone; A=osteons; 
B=interstitial lamellae; C=Haversian canals; D= lacunae containing osteocytes.

66. Endochondral bone formation; bone is replacing a hyaline cartilage precursor model; A=zone of  calcification and cell death; 
B=zone of  maturation and hypertrophy; C=zone of  proliferation; D=zone of  reserve cartilage; E=zone of  resorption housing bone 
marrow.

67. A decalcified histological section of  forming compact bone; A=layer of  osteoblasts; B=osteoid; C=lacunae containing osteocytes; 
D= compact bone.

68. Top. Early intramembranous bone formation [ossification]; bone is forming in a primitive connective tissue precursor; A=forming 
spicule of  bone; B=osteoblasts.

69. Bottom. Early intramembranous bone formation [ossification]; bone is forming in a primitive connective tissue  precursor; 
A=forming spicule of  bone; B=osteoblasts; C=bone lacuna; D=osteocytes. 

70. Late intramembranous bone formation [ossification]; bone is forming in a connective tissue precursor - hyaline cartilage is absent.

71. Late intramembranous bone formation [ossification]; A=layer of  osteoblasts; B=trabecula of  bone; bone lacunae containing 
osteocytes.

72. Erythrocytes [red blood cells].

73.  Erythrocytes [red blood cells] taken from a case of  human sickle cell anemia; sickle cell anemia is a genetic, inherited condition 
and is the result of  a mutation in the hemoglobin gene resulting in the production of  abnormal hemoglobin.

74. a=neutrophil; b=lymphocyte; erythrocytes.

75. a=neutrophil band; b=eosinophil; c=large lymphocyte; d=neutrophil exhibiting drumstick [female sex chromatin]; e=group of  
fragmented platelets.

76. Monocytes; large size [12-20 microns]; nucleus large may be rounded, kidney-shaped, or horseshoe-shaped; contains numerous 
fine azurophilic granules that give a "ground glass" or "dusty" opacity to the cytoplasm.

77. Blood clot of  human peripheral blood; A=fibrin strands; B=erythrocytes.

78. Basophil; cytoplasm contains prominent cytoplasmic granules that stain a deep violet with standard blood stains; nuclear lobes less 
distinct than other granulocytes; filaments between nuclear lobes short and broad; cytoplasmic granules obscure nucleus.

79. Monocyte; large size [12-20 microns]; nucleus large may be rounded, kidney-shaped, or horseshoe-shaped; contains numerous fine 
azurophilic granules that give a "ground glass" or "dusty" opacity to the cytoplasm.

80. Megakaryocyte; A=platlets.

81. Erythropoiesis; a=proerythroblasts - large cell 15-20 microns in diameter; basophilic cytoplasm with lakes of  forming hemoglobin; 
large round nucleus with fine granular chromatin; prominent nucleoli; b=polychromatophilic erythroblast - 10-12 microns in diameter; 
cytoplasm light-gray; nucleus small with a denser more compact chromatin structure; c=basophilic erythroblasts - 12-16 microns in 
diameter; basophilic cytoplasm; nucleus smaller than that of  proerythroblasts with coarsely clumped chromatin; no nucleoli.
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82. Granulocytopoiesis; A=promyelocyte committed to neutrophil line -  large cell 15- 20 microns in diameter; nucleus shows 
a small indentation; chromatin dispersed and lightly stained; nucleoli present; cytoplasm contains azurophilic granules; smaller 
specific neutrophilic granules also present; B=neutrophil myelocyte - smaller, 12 - 18 microns in diameter; nucleus indented 
and chromatin more condensed; nucleoli poorly defined; neutrophilic granules prominent, azurophilic granules greatly 
reduced; C=neutrophil metamyelocyte - nucleus deeply indented to form a kidney shape; nucleoli are lacking; chromatin forms 
a dense network; neutrophil specific granules make up 90 percent of  granules present; D=neutrophil band - nucleus dense and 
forms a variously curved or twisted band; neutrophilic granules. 

83. a=acidophilic erythroblast [normoblast]; b=polychromatophilic erythroblasts; c=basophilic erythroblasts; e=neutrophil 
band; f=polychromatophilic erythroblast; g=neutrophil band; h=early [right], late [left], neutrophil myelocyte.

84. a=basophil myelocyte; b=neutrophil band; c=neutrophil band; d=eosinophil leukocyte; e=neutrophil metamyelocyte; f= 
eosinophil myelocyte; g=promyelocyte; h=neutrophil metamyelocyte; i=late basophilic erythroblast.

85. Nerve tissue from ventral horn of  spinal cord; multipolar neurons.

86. Neurons; A=nucleus; B=nucleolus; C=chromophilic [Nissl] substance; D=axon hillock.

87. Nerve tissue; elements of  an autonomic ganglion; A=neurons; B=nerve fibers; Schwann cell nuclei.

88. A transverse section through a portion of  a large nerve; A=epineurium; B= perineurium; C=nerve fascicles. 

89. A small peripheral nerve; A=skeletal muscle; B=loose areolar connective tissue; C=fat cells [unilocular].

90. A=nodes of  Ranvier; myelin.

91. Nerve tissue; a transverse section of  myelinated nerve fibers; A=myelin.

92. Nerve tissue; a transverse section of  a peripheral nerve; A=axis cylinders; B=neurilemma [sheath of  Schwann]; C=space 
for myelin sheath - particulate matter within this space is referred to as neurokeratin.

93. Autonomic ganglion - from connective tissue of  a salivary gland - consists of  perikarya of  neurons and  associated nerve 
fibers located outside the central nervous system, i.e., the definition of  a ganglion; A=nuclei of  neurons; B=nerve fibers; 
C=chromophilic [Nissl] substance.

94. A peripheral nerve; A=Schwann cells.

95. A peripheral nerve; A=perineurium; B=myelinated nerve fibers - each shows an outer neurilemmal sheath of  Schwann 
cells; a central empty region that once contained myelin; and a central axis cylinder; C=fat cells [unilocular].

96.  A peripheral nerve; A=perineurium; B=axis cylinder; C= neurilemmal sheath of  Schwann cells.

97. Small peripheral nerves in connective tissue; the organization of  several small individual nerve fibers into fascicles limited 
by a thin perineurium; the nuclei within each fascicle represent Schwann cell nuclei; A=bundles of  nerve fibers; 
B=perineurium; C=collagen fibers.

98.  A small peripheral nerve; A=nucleus of  fibroblast forming part of  perineurium; B=myelinated nerve fibers; 
C=unmyelinated nerve fibers; D=nucleus of  Schwann cell.
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99. Myelinated and unmyelinated nerve fibers; A=myelin; B=axis cylinder; C=unmyelinated nerve fibers.

100. A=Glia [fibrous astrocytes].

101. A=Oligodendrocytes.

102. A=Microglia.

103. Human dorsal root [spinal] ganglion; numerous large round [spherical] pseudounipolar neurons associated with an 
abundance of  large myelinated nerve fibers; A= myelinated nerve fibers; B=pseudounipolar neurons.

104. Pseudounipolar neurons; A=nuclei within perikarya of  pseudounipolar neurons; B=cytoplasm within perikarya of  
pseudounipolar neurons; Golgi complexes.

105. Human dorsal root [spinal] ganglion; A=pseudounipolar neurons; B=nerve fibers; C=dendraxon of  a pseudounipolar 
neuron; these are often convoluted and termed glomeruli.

106. A transverse section through the thoracic segment of  human spinal cord; the centrally placed gray matter in the shape of  a 
butterfly or the letter H surrounded by a mantle of  white matter; the central gray matter is where the perikarya of  neurons are 
located; the white matter consists of  myelinated nerve fiber tracts; A=gray matter; B=white matter; C=central canal of  spinal 
cord.

107. A transverse section through the sacral segment of  human spinal cord; this type of  preparation clearly demonstrates the 
large neurons located in the anterior horns of  the gray matter; A=dorsal [posterior] sensory roots; B=large motor neurons in the 
ventral [anterior] horns of  gray matter; C=central canal of  spinal cord; D=ventral [anterior] motor roots of  spinal cord.

108. A transverse section through the sacral segment of  human spinal cord illustrates the difference in appearance of  the silver 
preparation; A=gray matter; B=white matter; C=central canal of  spinal cord.

109. Human autonomic [sympathetic chain] ganglion; multipolar neurons with numerous surrounding nerve fibers; A=multipolar 
neurons; B=nerve processes; C=nerve fibers.

110. Nerve fibers terminating in motor end-plates; A=skeletal muscle cells; B=motor end-plates; C=myelinated nerve fibers.

111. Nerve fibers terminating in motor end-plates; A=myelinated nerve fibers; B=skeletal muscle cells; C=motor end-plates.

112. Pacinian corpuscle; function=deep pressure, proprioception.

113 Left figure. Meissner's corpuscle; function=light touch.

114 Right figure. Nerve fibers and receptors associated with the encapsulation of  a Meissner's corpuscle.

115. Perikaryon of  multipolor neuron; terminal boutons.

116 Left figure. Cerebellar cortex; three distinct cortical layers.

117 Right figure. A=molecular layer; B=Purkinje cells forming the Purkinje cell layer; C=granule cells forming the granule cell 
layer.

118 Top figure. Cerebral cortex; multiple indistinct layers consisting of  pyramidal-shaped neurons.

119 Bottom figure. A=pyramidal-shaped multipolar neurons; B=long apical dendrites; C=nuclei of  glia.
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