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1. Identify the histological preparation that fills the field of  view. Justify conclusion.

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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2. Identify the structures labeled [A] that fill the field of  view. Where are such structures 
found and what lymphatic organ do they characterize? What cell type forms the majority of  
the surrounding cells.

A

A

A
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3. Identify the histological preparation that fills the field of  view. Justify conclusion.

4. Identify the histological preparation that fills the field of  view. Justify conclusion. Identify the regions 
labeled [A] and [B]. What cell type constitutes the majority of  region A?

B

A
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5. Identify the histological preparation that fills the field of  view. Justify conclusion. 
Identify the structures labeled [A], [B], [C], and [D].

A

B

B

6. Identify the histological preparation that fills the field of  view. Justify conclusion. 
Identify the regions labeled [A] and [B] and the structure labeled [C].

A

B

C

C

D
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7. Identify the histological preparation that fills the field of  view. Justify conclusion. 
Identify the regions labeled [A] and [C] and the structure labeled [B].

A

B

C

8. Identify the histological section that fills the field of  view. Justify conclusion. 
Identify the regions labeled [A] and [B] and the structure indicated by the arrow and at label [C].

A

B

C
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9. A perfused preparation in which the blood has be washed out and then stained with Periodic acid Schiff  (PAS). Identify the 
region from which this histological preparation was taken. Identify the structures labeled [A] and [B] (the purple stained bands).

10. A perfused [washed] preparation in which much of  the 
blood has been removed. Identify the structures labeled [A]. 

A

B

11. Identify the structure that fills the field of  view. 
Identify the structures labeled [A], [B], and [C]. 

A

A

B

C
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12. Two scanning electron micrographs (SEM) that characterize which lymphatic organ? Identify the features labeled [A], [B], 
C], [D], and [E]. (Courtesy of  T. Fujita, Niigata University, School of  Medicine, Asahi-Machi, Niigata, Japan).

A
B

C

A

D

D
D

D
A

E

F
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14. Identify the histological preparation that fills the field of  view. Justify conclusion. 

13. Identify the histological preparation that fills the field of  view. Justify conclusion. 
Identify the structures labeled [A], [B], and [C].

A

B

C
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15. Identify the histological preparation that fills the field of  view. Justify conclusion. 
Identify the structures labeled [A], [B], [C], and [D].

A

B

C

D

16. Identify the histological preparation that fills the field of  view. Justify conclusion. 
Describe the primary features shown is this histological section.
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17. Identify the histological preparation that fills the field of  view. Justify conclusion. 
Identify the structures labeled [A] and [B].

A

B

18. Identify the histological preparation that fills the field of  view. Justify conclusion. 
Identify the cells labeled [A] and shown at the tip of  the white pointer. Identify the cell type labeled [B].

A

A

B

B
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19. Identify the primary histological feature that dominates the field of  view.  Justify conclusion. 

20. Identify the primary histological feature that fills the field of  view.  Justify conclusion. 
What feature is indicated by the pointer - be specific in your answer.
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21. Identify the primary histological structure that dominates the field of  view. Justify conclusion. 

22. Identify the primary histological features that dominates the field of  view. From which lymphatic 
organ was this specimen taken?
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23. Identify the primary histological feature that dominates the field of  view.  Justify conclusion. 
Identify the region of  the organ from which this histological preparation was taken.

24. Identify the structure indicated by the tip of  the black pointer and the cell type 
indicated by the label [A].

A

A
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25. Identify the histological structures indicated by the labels [A], [B], and [C].

26. Identify the primary histological structure [region] that dominates 
the field of  view.  Justify conclusion. 

B

A
C
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27. Identify the histological structures indicated by the labels [A], [B], and [C].

A

B

C

28. Identify the primary histological structure that dominate the field of  view. Justify conclusion. 
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30. A portion of  a specimen stained to demonstrate elastin. Identify the primary histological structure 
that dominates the field of  view. Justify conclusion. 

29. A portion of  a specimen stained to demonstrate elastin. Identify the primary histological 
structure that dominates the field of  view.  Justify conclusion. 
Identify the small structures labeled [A].

A
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31. Identify the two primary histological structures that dominate the field of  view.  
Justify conclusion. 

32. Identify the primary histological structure that dominates the field of  view.  
Justify conclusion. Identify the structures labeled [A], [B], [C], and [D].

A

B

D

C
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33. Identify the primary histological structure stained for elastin that dominates the field of  view.  
Justify conclusion. 
Identify the structures labeled [A] and [B]. 

35. Identify the primary histological structure that 
dominates the field of  view. Justify conclusion. 
Identify the structures labeled [A] and [B]. 

A

B

A

B

34. Identify the two primary histological structures 
that dominate the field of  view. Justify conclusion. 
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36. Identify the primary histological structures 
labeled [A] in the field of  view.  Justify conclusion.

37. Identify the primary structure illustrated in this transmission 
electron micrograph (TEM). Justify conclusion. 
Identify the structures labeled [A], [B], and [C].

A

B

CA

38. Identify the histological structures labeled [A].  Justify conclusion.

A

A

39. Identify the primary structure illustrated in this transmission 
electron micrograph (TEM).  Justify conclusion. 
Identify the structures labeled [A] and [B].

A

40. Identify the histological structures labeled [A] and [B].  
Justify conclusions. 

A

B

B
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41. Identify the histological structures labeled [A], [B] and [C].  Justify conclusions. 

42. Identify the histological structures labeled [A], [B], [C], [D], and [E].  

A
B

C

A

B

C

D
E
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43. Identify the primary histological structure that dominates the field of  view.  Justify conclusion. 
Identify the histological features indicated by labels [A], [B], and [C].

44. Identify the primary histological structure that 
dominates the field of  view. Identify the 
histological features indicated by the label [A].

45. Identify the primary histological structure shown in the 
field of  view and labeled [A].  Justify conclusion. This whole 
mount preparation was stained with silver to demonstrate cell 
boundaries. What cell type is illustrated?

A
B

C

A
A
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47. Identify the histological preparation that dominates the field of  view [Be specific]. Justify conclusion.

46. Identify the histological preparation that dominates the field of  view [Be specific]. Justify conclusion.
Identify the regions labeled [A] and [B]. Classify the basic tissue comprising B.

A

B
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48. Identify the histological preparation that dominates the field of  view [Be specific]. Justify conclusion.
Identify the structures or strata labeled [A], [B], [C], [D], [E], [F], and [G].

A

B

C

D

E

F

G

49. A specimen the vasculature of  which has been injected with red gelatin. Identify the histological preparation that 
dominates the field of  view [Be specific]. Justify conclusion. What histological feature is demonstrated by the 
injection? Identify the structures label [A] and [B].

A
B
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52. Identify the histological structure that dominates the field of  view [Be specific].  Justify conclusion.
Identify the structures or strata labeled [A], [B], [C], [D], and [E].

50. Identify the histological preparation that dominates 
the field of  view [Be specific]. Justify conclusion.
Identify the strata labeled [A], [B], [C], and [D].

51. Identify the histological region that dominates the 
field of  view [Be specific].  Justify conclusion.
Identify the strata labeled [A] and shown at the pointer.

A

B
C

D

A

A

B

C

D

E
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55. Identify the histological preparation that dominates the field of  view [Be specific]. Justify conclusion.
Identify the strata labeled [A], [B], and [C].

53. Identify the histological preparation that fills the field of  view.  
Justify conclusion.
Identify the structures labeled [A] and [B]. What histological feature 
is shown within B and labeled [C]?

54. Identify the histological structure that dominates the 
center of  the field of  view [Be specific]. 
Identify the structures labeled [A] and [B]. 

A

B

A

B

A

B

C

C

26



56. Identify and classify the primary histological structures shown in the above left and right photomicrographs. [Be specific].  
What do the darkly stained structures represent? What do the lightly stained structures represent?

58. Identify the histological structure that dominates 
the field of  view [Be specific]. Identify the structures 
labeled [A] and [B]. Classify the epithelium forming 
the structure labeled B.

59. Identify the histological structure that dominates the field of  
view [Be specific]. Identify the structures labeled [A].

57. Identify the histological structure that dominates the field of  view [Be specific].  Justify conclusion.
Identify the structures labeled [A] and [B].

A

B

A

B
A
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60. Identify the histological preparation that dominates the field of  view [Be specific]. Justify conclusion. 
Identify the structures labeled [A], [B], [C], and [D]. 

A

B

C

C

61. Increased magnification of  the structures labeled C in the above preparation. Classify this structure. 
Classify the epithelium lining and forming the secretory unit.

D
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62. Identify and classify the primary histological structure shown in the field of  view. 
What is the mode of  secretion?

63. Top right. Identify and explain the 
histological feature that fills the field of  view. 
Bottom right. Identify and explain the 
histological feature that fills the field of  view. 
 

64. Identify the histological structure that crosses and dominates the field of  view [Be specific].  Justify conclusion.
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69. A photomicrograph of  human fetal thin skin. 
Identify the forming structures labeled [A] and [B].

67. Identify the structure shown in the field of  view. 
Identify the structures labeled [A] and [B].

68. Identify the structure shown in the field of  view. 

65. Identify the features shown in this scanning electron 
micrograph (SEM). Identify the structures labeled [A] and [B].

66. Identify the cylindrical structure shown in the field of  view.  
Identify the regions labeled [A] and [B].

70. A photomicrograph of  human fetal thin skin. Identify the 
forming structures labeled [A] and [B].

A

B

A

B

A

B

A

B

B

A
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71. Top photomicrograph. Identify the histological preparation that dominates the field of  view [Be specific].  
Justify conclusion.
72. Bottom photomicrograph. Identify the histological preparation that dominates the field of  view [Be specific].  
Justify conclusion. Identify the structures labeled [A].

A
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76. Identify and describe the field of  view. What cell type does this scanning electron micrograph 
(SEM) clearly demonstrate? (Courtesy of  P. Andrews, Georgetown University, Washington, DC).

73. Identify the structures labeled [A], [B], [C], and [D] filled with 
red gelatin in this preparation if  injected kidney.

74. Identify the structures labeled [A] and [B] 
in this preparation of  dissected kidney.

AA

B

C

D

75. Identify the spherical structures shown near the center of  the field of  view in the above preparations. 
What constitutes these structures? Identify the regions or structures labeled [A], [B], and [C].

A

B

C

B
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80. Identify and describe the field of  view. What cell type does this 
scanning electron micrograph (SEM) clearly demonstrate? 
(Courtesy of  P. Andrews, Georgetown University, Washington, DC).

81. Identify and describe the field of  view presented in 
transmission electron micrograph (TEM). (Courtesy of  P. 
Andrews, Georgetown University, Washington, DC).

78. Identify and describe the field of  view in this scanning 
electron micrograph (SEM). (Courtesy of  G.E. Tyson, Mississippi 
State University, Mississippi State, Mississippi).

79. Identify and describe the field of  view in this scanning 
electron micrograph (SEM).(Courtesy of  G.E. Tyson, 
Mississippi State University, Mississippi State, Mississippi).

77. A histological section stained with Periodic Acid Methenamine Silver (PAM). Identify the dense black lines 
demonstrated in this histological preparation labeled [A]. Identify the location of  this histological section.

A
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83. Identify the specific tubule shown in the above fractured preparation. Justify conclusion. 
Compare with the preparations at the top.
(Courtesy of  T. Fujita, Niigata University, School of  Medicine, Asahi-Machi, Niigata, Japan).

82. Identify the specific tubule shown in the above histological preparations. Justify conclusion. 

84. Identify the specific region of  kidney shown in the above histological preparations. Justify conclusion.
Identify the structures labeled [A], [B], [C], and [D]. 

D
C

A

B

D
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85. Identify the specific tubule from the kidney cortex shown in 
the above histological preparation. Justify conclusion.
Identify the cytological features shown by label [A].

86. A section of  kidney cortex stained with iron hematoxylin 
demonstrating a tubule similar to that identified at the left.
The cytological features demonstrated by label [A] in figure 
85 are now shown to be associated with what organelle 
stained black?

A

87. Identify the histological preparation that dominates the field of  view [Be specific].  Justify conclusion.
Identify the structures labeled [A], [B], [C], and [D].

AB

D

C

A
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89. Identify the structures labeled [A] and [B]. 
From which location was this section taken? Be specific.

88. Identify the histological preparation that dominates the field of  view [Be specific].  Justify conclusion.
Identify the structures labeled [A], [B], [C], and [D].

90. Identify the structures labeled [A], [B], and [C].
From which location was this section taken? Be specific.

A

B

C

D

A A

A

B C
B

A
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93. Identify the primary histological structure that dominates the field of  view.  Justify conclusion. 

91. Identify the histological structures [A and B] 
that dominate the field of  view. 

BA

92. Identify the primary histological structure that 
dominates the field of  view.  Justify conclusion. 

94. The lining epithelium of  the structure identified in question 93 is shown above. Identify.
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96. Identify the structures or spaces labeled [A], [B], [C], [D], [E], and [F] in the above preparation of  eye.

A

B

C

D

E

F

G

H

I

J

A

B

D
E

C

F

95. Identify the structures or spaces labeled [A], [B], [C], [D], [E], [F], [G], [H], [I], and [J] in the above preparation of  eye. 
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97. Identify the histological preparation of  eye that fills the field of  view.
Identify the structures labeled [A], [B], [C], and [D].

A

B

C

D

98. Identify the histological preparation of  eye that fills the field of  view. 
Identify the structures labeled [A], [B], [C], and [D].

A

B

C

D

E
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99. Identify the structures or spaces labeled [A], [B], [C], [D],[E] and [F] in the above preparation of  eye.

A

B

C

D

E

100. Identify the structure labeled [A] and space labeled [B] in the above preparation of  eye.

A

B

F
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101. Identify the histological structures that fill the majority of  the field of  view in this preparation of  eye.
Identify the structures labeled [A], [B], [C], and [D].

102. Identify the histological structure that fills the majority of  the field of  view in this preparation of  eye.
Identify the structures labeled [A], [B], [C], and [D].

A

B

C

A
B

C

D

D
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104. Identify the image that fills the field of  view.
Identify the structures labeled: [A] and [B].
(Courtesy of  L. Feeney-Burns, University of  Missouri, Columbia, Missouri).

103. Identify the histological structure that fills the majority of  the field of  view in this preparation of  eye.
Identify the structures labeled [A], [B], [C], and [D].

B

C

D

A

B

A
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105. Identify the histological structure that fills the majority of  the field of  view in this preparation of  eye.
Identify the structures labeled [A], [B], [C], and [D].

106. Identify the histological structure that fills the majority of  the field of  view in this preparation of  eye. 
What is the region shown at the bottom center?
Identify the structures labeled [A], [B], [C], and [D].

A

B
C

D

A

B

C

D
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107. Identify the structure that fills the majority of  the field of  view in this transmission electron micrograph (TEM) of  eye tissue.
Identify the structures labeled [A], [B], and [C]. (Courtesy of  L. Feeney-Burns, University of  Missouri, Columbia, Missouri).

108. Identify the structures labeled [A], [B], and [C] in the above transmission electron micrograph of  eye tissue. 
(Courtesy of  L. Feeney-Burns, University of  Missouri, Columbia, Missouri).

A

BC

A

B

C
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109. Identify the histological structure that fills the majority of  the field of  view.
Identify the structures labeled [A], [B], [C], [D], [E],[F], [G], [H], [I], and [J] in the 
above preparation of  eye tissue. 

110. Identify the structures labeled [A], [B], [C], [D], and [E] in the above preparation of  eye.

A B

C D

E
F

G

H

I
J

A

B

C

D
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111. Identify the structures labeled [A], [B], [C], [D], and [E] in the above histological preparation.

112. Identify the structure in the transmission electron micrograph (TEM) at the left. Identify the structures labeled [A]. 
 (Courtesy of  T. Kuwabara, National Eye Institute, NIH, Bethesda, Maryland).

113. Identify the region and describe the structures shown in the preparation shown at the right. Compare with label A of  
figure 104.

A

B

C

D E

A
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114. Identify the region shown at the bottom center of  the histological preparation that fills the majority 
of  the field of  view. Identify the structures labeled [A], [B], and [C].

115. Identify the histological structure that fills the majority of  the field of  view.
Identify the structures and/or spaces labeled [A], [B], [C], [D], and [E].

A

B

A

B

C

D

C

E
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117. Identify the histological structure that fills the majority of  the field of  view.
Identify the structures and/or spaces labeled [A], [B], [C], [D], and [E].

116. Identify the histological region that occupies the center of  the field of  view.
Identify the structures and/or spaces labeled [A], [B], [C], [D], [E], [F], and [G].

A

C

D

B

A

B
C

D

E

F

G

E
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118. Identify the structural features shown in this scanning electron micrograph (SEM) labeled [A], [B], [C], and [D].
(Courtesy of  M. Lenoir, University of  Montpellier, Montpellier, Cedex, France).

119. Identify the structural features shown in this scanning electron micrograph (SEM) labeled [A], [B], and [C].
(Courtesy of  M. Lenoir, University of  Montpellier, Montpellier, Cedex, France).

A

B

C

D

A

B

C
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120. Identify the two most prominent histological features shown in this field of  view. 
Identify the space labeled [A].

121. Identify the histological structure that dominates the field of  view.
Identify the structures labeled [A], [B], and [C].

A

A

B

C
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122. Identify the primary histological structure illustrated in the above preparations.
Identify the structures labeled [A], [B], and [C]. 

123 Left. Identify the cell type depicted by the surface features in this scanning electron micrograph (SEM). Identify the 
structures labeled [A], [B], and [C]. Right. Identify the structures depicted in this scanning electron micrograph. (Courtesy 
of  H. H. Engstrom, Uppsala Universitet, Uppsala, Sweden).

A

B

C

A B

C
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124. Identify the region shown in this histological section. Justify conclusion.
Identify the structures labeled [A], [B], [C], and [D].

125. Increased magnification of  the above structure. Identify the following 
labeled structures: [A], [B], [C], and [D].

A

B

C

D

A
B C

D
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126. Identify the primary histological structure that dominates the field of  view.  Justify conclusion. 
What specifically named structure is indicated by label [A]? Identify the structures labeled [B].

127. Identify the primary histological structure that dominates the right half  of  the field of  view.  Justify conclusion. 
Identify the structures indicated by labels [A], [B], [C], and [D].

A

B

A

C

D

B
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128. Identify the primary histological structure that dominates the center of  the field of  view. 
 Justify conclusion. Identify structures labeled [A] and [B].

129. Identify the primary histological structure that dominates the top center of  the 
field of  view.  Justify conclusion. Identify structures labeled [A] and [B].

A

B

A

B
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130. Identify the two primary histological structures that dominate the center of  the 
field of  view.  Justify conclusions. Identify structures labeled [A], [B], and [C].

131. Identify the primary histological structures [labeled A] shown ins the field of  view. 
Justify conclusion. Identify the structures labeled [B].

A

B

A

B

C
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132. Identify the primary histological structures that fill the majority of  the field of  view. 
Identify the very thin line demonstrated by label [A]. What layers constitute this structure? 
Identify the specific cell type is shown by label [B].

A

B

133. Identify the structure that fills the of  the field of  view as shown in this scanning electron micrograph (SEM). 
Justify conclusion. Identify the structure demonstrated by the large arrow.
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134. Identify the primary structure that fills the field of  view as shown in this scanning electron 
micrograph (SEM). Justify conclusion. 

135. Identify the primary surface features of  the structure that fills the field of  view shown in this scanning 
electron micrograph (SEM). Identify the cells (their apical surfaces) labeled [A] and [B]. What do the elongate 
structures indicated by label [C] constitute?

C

A

A

B

C
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137. Identify the cell type labeled [A] in this 
transmission electron micrograph (TEM). 
Identify the intracellular election dense structures 
labeled [B]. What is their functional significance?

136.  Identify the primary structure that fills the upper portion of  the field of  view shown in this 
transmission electron micrograph (TEM). Identify the cell types labeled [A] and [B]. 
Identify the election dense object labeled [C]. Describe in detail what is shown by label [D].

A

B

C D

138. Identify the cell types labeled [A] and [B] in this transmission electron 
micrograph (TEM). Identify the area labeled [C]. Compare this area with 
the the region demonstrated by label C in the scanning electron 
micrograph shown in figure 135. 

A

B

A

B

C
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139. Identify the histological structure shown in 
the field of  view. Identify the structures labeled 
[A], [B], [C], [D], and [E]. 

140. Identify the primary histological structure shown in the center 
of  the field of  view. Identify the structures labeled [A], [B], and [C].

141. Identify the structure shown in the field of  view. 
Identify the structures labeled [A], [B], [C], and [D].

142. Identify the primary histological feature that dominates the field of  
view. Identify the structures labeled [A], [B], [C], and [D].

A

B

C

143. Identify the structures labeled [A], [B], [C], and [D] in this histological section.

A

B

C

D

E

A
B

C

D

E

A

B

C

A

B

C
D D
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148. Identify the organ from which this histological section was taken. Describe the primary histological features that 
dominate the field of  view. Be specific.

144. Identify the primary histological feature that dominates 
the field of  view. 
Identify the structures labeled [A], [B], [C], and [D]. 

145. Identify the primary histological feature that dominates 
the field of  view. 
Identify the structures labeled [A], [B], [C], [D], [E], and [F]. 

146. Identify the primary histological features that dominate 
the field of  view. Identify the structures labeled [A], [B], [C], 
and [D]. 

147. Identify the primary histological feature that 
dominates the field of  view. 
Identify the structures labeled [A], [B], [C], and [D]. 

A

B

C
D

E

A

B

C

D

A B

C

D

A

B

C

D

D E

F
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149. Identify the primary features that dominate the field of  view in 
the above scanning electron micrograph (SEM). What structures are 
identified by the letters [C]?, and [F]?
(SEM courtesy of  O. L. Allison, S.T.E.M. Laboratories, Inc. Kansas 
City, Missouri).

150. Identify the primary histological feature that 
dominate the field of  view. Be specific.

151. Identify the primary histological structure 
that dominate the field of  view. Be specific. 
Identify the structures labeled [A].

152. Identify the primary histological structures that 
dominate the field of  view. Identify the feature indicated by 
the label [A].

A

A
A
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153. Identify the primary histological structure that dominates the field of  view.  Justify conclusion.
 Identify the structures labeled [A] and [B].

154. A portion of  the organ shown in the top preparation. Identify the structures labeled [A] and [B].

A

B

A

B
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155. Identify the primary histological structure that dominates the field of  view in the two preparations shown 
above.  Justify conclusion. Identify the structures labeled [A], [B], [C], [D], and [E].

156. Identify the primary histological structure that dominates the field of  view in the two preparations shown above.  
Justify conclusion. Identify the structures labeled [A], [B], [C], [D], and [E].

A

B A

C

D

E

B

A

A

C

D

E
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157. Identify the primary histological structure characterized by the field of  view 
in the above preparations. Justify conclusion. 

64



158. Identify which segment of  the musculais externa of  the previous structure [figure 157] would be characterized by the 
histological profile shown in the above two panels? Identify the basic tissue shown in both - be specific.

159. Identify the junction shown in this field of  view. Justify conclusion.

160. Identify the surface shown in this scanning electron micrograph (SEM). Justify conclusion.
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161. Identify the histological structure shown in 
the field of  view. Identify the structures labeled 
[A], [B], [C], [D], and [E].

162.  Identify the histological structure shown in the field of  view. 
Identify the structures labeled [A], [B], [C], and [D].

163. Identify the primary histological structure 
shown in the field of  view. Identify the structure 
labeled [A] and the cells labeled [B], [C], [D], 
and [E].

164. Identify the cells labeled [A] and [B]. That intracellular 
features is shown by label [C ]. What volume of  mitochondria 
characterize the cell type labeled C ?

A

B

C

D

E

A

B

C

A

B

C

D E

A

B

C

D
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166. Identify the primary histological region characterized by the field of  view in the above preparation.  
Be specific. Justify conclusion. Identify the following labeled structures: [A], [B], [C], [D], [E], and [F].

165. Identify the specific cell type shown in the above transmission electron micrographs (TEMs). What intracellular feature is 
shown by label [A] and by label [B] in these two cells? 
Explain the difference in ultrastructural appearance between the two cells shown above.

A
A

B

A

B

C

D

E

F
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167. Identify the primary histological region characterized by the field of  view shown in 
the above preparation. Be specific. Justify conclusion. Identify the structures labeled [A], 
[B], [C], [D], and [E].

168. Identify the surface features shown in this scanning electron micrograph (SEM). 

A

B

CD

E
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169. Identify the primary histological region characterized by the field of  view in the above preparation.  
Be specific. Justify conclusion. Identify the structures labeled [A], [B], [C], and [D].

A

B

170. Identify the primary histological region characterized by the field of  view in the above preparation.  
Be specific. Justify conclusion.

C

D
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171. Identify the field of  view in the above preparation.  
Identify the cells labeled [A] and [B].

172. Identify the field of  view in the above preparation.  
Identify the cells labeled [A] and [B].

B

A

A

B

173. Identify the surface shown in this scanning electron micrograph (SEM). Justify conclusion.

174. A scanning electron micrograph (SEM) of  the small intestine following the separation of  intestinal villi to 
view the intestinal floor. Identify the structures labeled [A] and [B].

A

B
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175. Identify the primary histological region characterized by the field of  view in the above preparation. 
Be specific. Justify conclusion. Identify the structures labeled [A], [B], [C], [D], [E], and [F].

A

B

C

D

E

F

176. Identify the region depicted crossing the center of  the field of  view and also labeled as E in figure 175. 
Identify the structures labeled [A] and [B]. With regard to the structures labeled A - what is their estimated 
number in the human gastrointestinal tract?

A

B
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177. Identify the organ characterized by the field of  view in 
the above preparation. Justify conclusion. 

178. Identify the organ characterized by the field of  view in 
the above preparation. Justify conclusion. 

179. Identify the junction shown in this field of  view. Justify conclusion.
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180. Identify the organ shown in the field of  view. 
Justify conclusion. 

181. Identify the organ shown in the field of  view. Be 
specific. Identify the structures labeled [A] and [B].

182. Identify the organ shown in the field of  view.
Identify the cells labeled [A] and [B].

183. A histological section stained immunohistochemically to 
demonstrate insulin. What cell type is stained? Identify the 
structures labeled [A] and [B].

184. A histological section stained immunohistochemically to 
demonstrate glucagon. What cell type is stained? What 
histological structure occupies the majority of  the field of  view?

185. A histological section stained to demonstrate glycogen. 
Identify the organ from which this histological section was 
taken. Identify the structures labeled [A].

A

B

A

B A

B

A
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186. Identify the organ shown in the field of  view. Identify the four major subdivisions that occupy the majority 
of  the center of  the field of  view. Identify the structures labeled [A] and [B].

A

B

187. Identify the organ shown in the field of  view. Identify 
the structures labeled [A] and [B].

188. A specimen of  liver previously injected with India Ink. 
Identify the cells labeled [A] and [B].

A

B

A
B

189. A special preparation of  liver. Identify the minute 
anastomosing  black staining channels. 

190. A fractured preparation of  liver viewed by scanning electron 
microscopy (SEM). Identify structures labeled [A], [B], and [C].

A

B

C

C
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191. A fractured preparation of  liver viewed by scanning electron microscopy (SEM). 
Identify structures labeled [A], [B], and [C]. 
(Figures 190 and 191: courtesy of  G. H. Haggis, Canada Department of  Agriculture, Ottawa, Canada).

A

B

C

C

192. Identify the region shown in center right of  the field of  view. 
Identify the structures labeled [A], [B], [C], and [D] in this region.

193. Identify the organ shown in the field of  
view. Be specific.

A

B

C

D
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194. Identify the primary histological structure that dominates the field of  view in the preparation shown above.  
Identify the regions labeled [A], [B], [C], [D], [E], and [F]. 
What is the function relationship between the vasculature in regions labeled F and A.

A

B

C

D

E

F

195. A section stained with Sudan Black. From 
which region of  the above organ [figure 194] was 
this section taken? What inclusion stains black?

196. Identify the organ characterized by the field of  view. 
Identify the structures labeled [A] and [B]. Stained with Periodic acid 
Schiff  (PAS).

A

B
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198. Identify the primary histological structure that dominates the field of  view in the preparations shown above. 
Justify conclusion. Identify the structures labeled [A] and [B]. Identify the cell type shown in the special preparations 1 and 2. 

197. Identify the primary histological structure that dominates the field of  view in the two preparations shown above.  
Justify conclusion. Identify the structures labeled [A], [B], and [C].

A

A

B

C

C

A

A

A
A

B

B

1 2

?

?
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201. Identify the organ characterized by the above field of  view. Justify conclusion.

199. Identify the organ characterized by the 
field of  view. Identify the regions labeled 
[A], [B], [C], [D], and [E]. What forms the 
greater part of  the region labeled E.

200. The above two photomicrographs were taken from region 
labeled A in figure 199. Describe these two sections. What cells are 
demonstrated?

A

B

C

D

E
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205. Identify the cell types labeled [A], [B], and [C]. 206. Identify the organ characterized by the field of  view. 
Justify conclusion. 
Identify the structures labeled [A] and [B].

204. Identify the organ characterized by the field of  view in the two preparations of  human tissue shown above. 
Be specific. Justify conclusion. Identify the cell type labeled [A].

202. Identify the organ characterized by the field of  view in this preparation 
of  human tissue . Justify conclusion. 

203. Identify the cells indicated by 
labeled [A] in this preparation of  
human tissue . Justify conclusion. 

A

A

A

B

C A

B
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 208. Identify the cell types labeled [A], [B], [C], [D], and [E].

207. Identify the structure labeled [A] and cell type labeled [B]. From what organ was this histological section taken?
Identify the cells labeled [C] and [D].

A

A

B

C D

A

A

B

C

D

E
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209. Identify the organ characterized by the field of  view in 
this preparation of  human tissue. Justify conclusion. 
Identify the regions labeled [A] and [B].

210. Identify the structures labeled [A] in this preparation of  
human tissue. From what organ was this histological section taken?

211. Identify the structure characterized by the field of  
view. Justify conclusion. Identify the luminal contents.

212. Increased magnification of  the epithelium lining the structure 
at the left. Classify the epithelium. Identify the structures label [A].

213. Identify the structure characterized by 
the field of  view. Justify conclusion.

214. Describe the structure above that characterizes the wall of  figure 213. 
Classify the lining epithelium.

A

B

A

A
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219. Identify the structures labeled [A] and [B] in the field of  view. 

217. Identify the structure shown in the field of  view. 
Justify conclusion.

218. Identify the structure shown in the field of  view. 
 Identify the structures [A] and [B]

215. Identify the two structures [A] and [B] shown in the field of  view. 
Justify conclusion.

216. Identify the structure shown in the 
field of  view. Justify conclusion.

220. Identify the structure that fills the field of  view. 
Identify the regions [A], [B], and [C].

A

B

A

B

AB

C

A

B
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221. Two histological preparations stained with Mason's trichrome. What type of  tissue is emphasized in both 
preparations? Identify the green staining basic tissue. Identify the brownish staining basic tissue. Be specific. 
Classify the basic tissue shown at label [A]. Identify the spaces labeled [B].

A

B

B
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225. Identify the structure characterized by the field of  view. 
Justify conclusion. 
Identify the structures labeled [A], [B], and [C].

226. Identify the structure characterized by the field of  
view. Justify conclusion. 
Identify the structures labeled [A], [B], [C], and [D].

222. Identify the organ shown in the field of  view.  Justify conclusion.

 224. Identify the structures labeled [A]. 
What constitutes these structures?

223. The organ in the above preparation viewed after injection with red 
gelatin. What does this demonstrate. Identify structures labeled [A] and [B].

B

A

A

A B

C

A

B

C

D
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229. Identify the structure shown in the field of  view. 
 Justify the conclusion.

230. A region of  a similar structure shown at left injected with red 
gelatin. Identify the structure shown in the field of  view. 

231. A portion of  the wall from the above structures. What cells form regions 
[A] and [B]. Note the vascularization - compare to center right figure.

232. Identify the specific cells labeled [A] and [B] 
that were taken from structure shown at the left.

227. Identify the structure characterized by the 
field of  view.  Justify conclusion. 
Identify the structures labeled [A], [B], and [C].

228. Identify the structures labeled [A], [B], and [C].

A

B

C

A

B

A

B

B

A

C
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235. Identify the organ shown in the field of  view. Be specific. Justify conclusion. Identify the regions labeled [A] and [B].

233. Identify the organ shown in the field of  view. Justify conclusion. 
Two photomicrographs are shown below to aid in the identification.

234. Classify the epithelial lining of  the above structures. What is the name given to the cells illustrated by label [A]?

A

B

A

A

A
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236. A portion of  region B identified in the previous preparation [figure 235]. Identify structures labeled [A] and [B].

A

B

237. Identify the organ shown in the field of  view. Be specific. Justify conclusion. 
Identify the regions labeled [A] and [B].

B

A
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238. Identify the organ shown in the field of  view. Be specific. 
Justify conclusion. 
Identify the regions labeled [A], [B] and [C].

239. Identify the organ shown in the field of  view. Be specific. 
Justify conclusion. 
Identify the structures labeled [A] and [B].

A

B

C

A

B

240. Identify the structures labeled [A] in the two histological preparations shown above. Identify the structures labeled [B] and [C]. 

A

A

B

C
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241. Identify the organs shown in the field of  view. Justify conclusion. 
What junction is shown?
Identify the regions or structures labeled [A], [B], [C], and [D].

242. Identify the structure labeled [A] in this 
histological preparation. 
Identify the structures labeled [B] and [C]. 

243. Identify the junction shown in this histological preparation. 
Identify the epithelium labeled [A] and [B]. What is labeled [C]?

244. Identify the organ shown in the field of  view. 
Justify conclusion. 

A

AB

C C

D

D

A

B
C

C A

B
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247. Identify the organ shown in the field of  view of  the two photomicrographs shown above.
 Be specific. Justify conclusion. 
Identify the cells labeled [A] and [B]. Identify the structures labeled [C].

246. Classify the lining epithelium of  this organ. 
Identify the distinct stratum labeled [B]. Identify 
the structures labeled [A]. 

245. Details of  the limiting wall of  the structure shown in figure 
number 244. The base of  the lining epithelium is shown at the extreme 
right. Identify the basic tissues labeled [A[ and [B].

A

B

A

B

B

C

C

A

B

A

B
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248. Identify the organ shown in the field of  view in the two photomicrographs shown above. 
Be specific. Justify conclusion. 
Identify the cell type labeled [A]. Identify the structures labeled [B].

A

B

B

A

B
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249. Identify the organ shown in the field of  view. 
Be specific. Justify conclusion. 

250. Identify the organ shown in the field of  view. 
Be specific. Justify conclusion. 

251. Identify the organ shown in the field of  view.  Be specific. 
Justify conclusion. 
Identify the structures labeled [A] and [B].

252. Increased magnification of  the structure labeled A in 
the preparation at the right. Identify the organ shown in the 
field of  view. Be specific. Justify conclusion. 

A

B
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255. Identify the organ shown in the field of  view. Be specific.
Identify the structures labeled [A] and [B].

253. Identify the organ shown in the field of  view.  
Be specific. Justify conclusion. 
Identify the structures labeled [A]and [B.

254. Identify the primary structure shown in the field of  view 
that was taken from the organ identified in figure 253. 
Identify the structures labeled [A], [B] and [C].

A

A

B
C

A

B

A

B
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1. Human thymus from adolescent; lobulated lymphatic organ with a well defined cortex that lacks lymphatic nodules and 
germinal centers; a medulla that contains Hassall's (thymic) corpuscles; the thymus is the only lobulated lymphatic organ in man.

2. A=Hassall's (thymic) corpuscles; found primarily in medullary region of  the thymus; lymphocytes.

3. Human thymus from adult; an abundance of  fat scattered within lymphoid tissue; Hassall's (thymic) corpuscles continue to be 
observed in medullary region.

4. Human thymus from adolescent; a well defined cortex that lacks lymphatic nodules and germinal centers; a well-defined 
medulla; scattered epithelial reticular cells of  the cytoreticulum - forms the supporting framework of  the thymus; A=cortex of  
thymus; B=medulla of  thymus; T-lymphocytes.

5. Human spleen; a lymphatic organ that exhibits a white pulp and a red pulp [suffused with blood] - lacks a cortex and medulla; 
A=capsule; B=trabeculae; C=white pulp; D= red pulp.

6. The junction between the red pulp and white pulp of  the spleen; A=red pulp; B=lymphatic nodule [splenic nodule] of  white 
pulp; C= central artery. 

7. Spleen; white and red pulp; PALS; A=red pulp; B=central artery; C=periarterial lymphatic sheath (PALS) of  white pulp.

8. Spleen; white and red pulp; A=splenic [lymphatic] nodule of  white pulp; B=red pulp; arrow= central artery; C= central artery 
dividing into penicillar arteries.

9. Red pulp region of  spleen; A=splenic sinusoids; B=bars of  basement membrane.

10.  A=splenic sinusoids.

11. Splenic sinusoid; A=bars of  basement membrane; B=nuclei of  endothelial cells lining sinusoid; C=granular leukocytes - a 
neutrophil and an eosinophil with bilobed nucleus.

12. Spleen; A=sinusoidal lining of  elongate endothelial cells; B=erythrocytes; C=macrophages; D=sinusoidal lumen; E=diffuse 
lymphatic tissue in the form of  splenic cords; F=sheathed artery.

13. Lymph node; cortex with lymphatic nodules; medulla of  diffuse lymphatic organized into cords separated by medullary 
sinuses; subcapsular and trabecular sinuses also apparent; A=outer cortex formed of   lymphatic nodules within a bed of  diffuse 
lymphatic tissue; B=deep or inner cortex; C=medullary cords. 

14. Lymph node; cortex with lymphatic nodules; medulla of  diffuse lymphatic tissue organized into cords separated by medullary 
sinuses; subcapsular and trabecular sinuses for lymph flow also apparent.

15. Cortex of  lymph node exhibiting lymphatic nodules with germinal centers; A=capsule; B=subcapsular sinus; C=trabecular 
sinus; D=trabecula.

16. Outer cortex of  lymph node; from right to left: capsule of  lymph node covered by loose areolar connective tissue containing 
small veins; subcapsular sinus criss-crossed by reticular cells; continuous with trabecular sinus that lies immediately adjacent to a 
trabecula; a portion of  a lymphatic nodule set within a bed of  diffuse lymphatic tissue. 

17. Medulla of  lymph node; characterized by medullary cords of  diffuse lymphatic tissue separated by well developed medullary 
sinuses criss-crossed by reticular cells; A=medullary cords; B=medullary sinuses.

18. Medullary sinus of  lymph node; wide spaces criss-crossed by reticular cells; macrophages apparent;
 A and white pointer=reticular cells, B=macrophages.
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19. Peyer's patch; several lymphatic nodules with germinal centers grouped together and housed within the lamina propria and 
submucosa of  the ileum.

20. A solitary lymphatic nodule housed within the lamina propria of  the ileum; pointer=germinal center of  solitary lymphatic 
nodule. 

21. Palatine tonsil; lymphatic nodules [with germinal centers] in a bed of  diffuse lymphatic tissue that is associated with an 
epithelium - wet or non-stratified squamous epithelium - therefore, palatine tonsil is the logical choice.

22. A lymphatic nodule [with a germinal center] that is associated with an epithelium - ciliated pseudostratified columnar 
epithelium - therefore, pharyngeal tonsil [adenoid] is the logical choice.

23. Cardiac muscle; the cells [fibers] of  which are organized and run in different planes; cardiac muscle cells show central nuclei 
surrounded by myofibrils; myocardium of  the heart.

24. Black pointer=intercalated disc; A=width of  two cardiac muscle cells [myocytes] the left one of  which exhibits a centrally 
positioned nucleus.

25. A=cardiac myocyte [cell]; B=intercalated discs that illustrate the length of  the myocyte; C=the abundant vasculature 
[capillaries] associated with the myocardium.

26. Epicardium; the cardiac myocytes at the upper left from part of  the myocardium - the adipose tissue to the lower left covered 
by and associated with a band of  collagen fibers suggests the epicardium rather than endocardium because of  the abundance of  
fat and the overall depth of  the layer shown.

27. A=Purkinje cells of  the heart conducting system within the endocardium; B=the depth of  the endocardium; C=transverse 
sections of  cardiac myocytes in the myocardium.

28. Neurovascular bundle - from top to bottom this structure consists of: two peripheral nerves; a muscular artery; and a medium 
sized vein; all bound together by a loose areolar connective tissue that contains an abundance of  fat cells [unilocular adipocytes].

29. Elastic [conducting] artery; overall size together with the appearance of  50 - 70 concentric elastic laminae in tunica media; 
hence its name: elastic artery; A=vasa vasorum associated with this vessel.

30. Muscular [distributing] artery; prominent tunica media consisting primarily of  smooth muscle cells [10 - 40 cell layers in 
thickness] arranged in a tight helix around the long axis of  the artery; this caliber vessel is further characterized by well defined 
internal and external elastic laminae.

31. Portions of  a muscular [distributing] artery (shown at top) and a medium sized vein (shown at bottom) united by loose areolar 
connective tissue; the tunica media of  the  muscular [distributing] artery is the prominent feature and consists primarily of  smooth 
muscle cells arranged in a tight helix around the long axis of  the artery; this vessel is further characterized by well defined internal 
and external elastic laminae. In contrast, the tunica media of  the medium sized vein, though well developed, is thinner than the 
corresponding artery and the smooth muscle cells less well organized into a tight helix [the pitch with regard to the orientation of  
the smooth muscle cells is less]; and the internal elastic laminae is much less pronounced.

32. Muscular [distributing] artery; prominent tunica media consisting primarily of  smooth muscle cells [10 - 30 cell layers in 
thickness] arranged in a tight helix around the long axis of  the artery; this vessel is further characterized by well defined internal 
and external elastic laminae and a prominent tunica adventitia; A=internal elastic lamina; B=tunica media of  smooth muscle cells; 
C=external elastic lamina; D=tunica adventitia consisting primarily of  collagen and a few elastic fibers that are longitudinal in 
orientation.
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33. Small artery; small caliber and usually lies within an organ; the layers of  smooth muscle cells forming the tunica media of  the 
small artery range from 10 layers to 3 layers in thickness; are arranged in a tight helix; the internal elastic lamina remains a 
prominent feature and the tunica adventitia is much less a prominent structure as compared to larger caliber vessels of  this class; 
A=internal elastic lamina; B=tunica media of  smooth muscle.

34. A small artery [left] coursing with a small companion vein [right] in the wall of  an organ; the small artery exhibits a tunica 
media the smooth muscle cells 5-6 layers in thickness arranged in a tight helix around the long axis of  the vessel; the small artery 
continues to exhibit a well defined internal elastic lamina. The small vein has a very thin wall consisting primarily of  a tunica 
intima; a very thin tunica media [a single layer of  smooth muscle cells arranged in an open helix]; and a poorly defined tunica 
adventitia.

35.  Small artery within an organ; the layers of  smooth muscle cells forming the tunica media are about 5 layers in thickness and 
arranged in a tight helix; the internal elastic lamina remains a prominent feature and the tunica adventitia much less so; 
A=internal elastic lamina; B=tunica media.

36. A=arterioles; a small diameter vessel [about 30 microns in diameter] with a doughnut configuration the tunica media of  
which consists of  but a single layer of  circumferentially oriented smooth muscle cells. 

37. Arteriole; the tunica media consists of  a single layer of  smooth muscle cells; internal elastic lamina remains a prominent 
feature; A=nucleus of  smooth muscle cell; B=internal elastic lamina; C= endothelial cell nuclei. 

38. Capillaries; very small caliber; thin walled vessels with a luminal diameter ranging between 5 and 10 microns; lumen bounded 
by a single or up to two endothelial cells; tunica media absent.

39. Capillary; lumen contains a single biconcave erythrocyte and is bound by a single endothelial cell. Note that the endothelial 
cell cytoplasm exhibits fenestrations, hence this is a fenestrated capillary; A=basal lamina; B=fenestrations. 

40. A=arterioles; small round vessels; the tunica media consists of  a single layer of  smooth muscle cells; B=small vein; thin 
walled vessel that consists of  an endothelial lining forming the tunica intima; tunica media is absent; tunica adventitia greatly 
reduced but does show orientation around the circumference of  the vessel. 

41. A=arterioles; small round vessel the tunica media of  which consists of  a single layer of  smooth muscle cells; B=venule; thin 
walled vessel that ranges 10 - 50 microns in diameter; consists of  an endothelial lining forming the tunica intima; tunica media 
absent; tunica adventitia greatly reduced or absent; limiting wall similar to that of  capillary - but luminal diameter much greater; 
C=capillary; limiting wall consists of  three endothelial cells.

42. A=small vein; B=small peripheral nerve; C=small artery; D=large and small venule; E=large and small arteriole.

43. Small vein; limiting wall consists primarily of  tunica adventitia which is well developed; tunica media [consisting of  smooth 
muscle cells] is thin and poorly developed; A=tunica adventitia; B=tunica media; C=fat cells [unilocular fat] in surrounding loose 
areolar connective tissue. 

44. Medium sized vein; A=base of  leaflets of  two vein valves.

45. A valve in medium sized vein; the boundaries of  the endothelial cells are clearly illustrated by this type of   preparation.

46. Thin skin; thin epidermis consisting of  keratinized stratified squamous epithelium overlying a large area of  dermis; 
A=papillary layer of  dermis; B=reticular layer of  dermis; dense irregular connective tissue.
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47. Thick skin; five layers of  cells [stratum basale, stratum spinosum, stratum granulosum, stratum lucidum, stratum corneum] 
present forming the epidermis thereby satisfying the definition of  thick skin; all layers (strata) are well developed; obvious dermal 
papillae.

48. The epidermis of  thick skin as evidenced by all 5 layers being present and well developed; A=vascularized dermal papilla; 
B=stratum basale; C stratum spinosum; D=stratum granulosum; E=stratum lucidum; F=duct of  eccrine sweat gland; G=very 
thick, compact stratum corneum.

49. The epidermis of  thick skin as evidenced by all 5 layers being present and well developed; vascularized dermal papilla - compare 
to label A of  figure 48; A=duct of  eccrine sweat gland; B= thick stratum corneum.

50. Thick skin; all 5 layers [stratum basale, stratum spinosum, stratum granulosum, stratum lucidum, stratum corneum] present 
forming the epidermis thereby satisfying the definition of  thick skin; all layers (strata) are well developed; obvious dermal papillae; 
A=stratum corneum; B=stratum lucidum; C=stratum granulosum; D=stratum spinosum.

51. The basal region of  the epidermis from thick skin; the stratum spinosum is quite thick and the stratum granulosum consists of  
3-4 layers of  cells; A=stratum basale; pointer=stratum granulosum.

52. Thin skin; four strata of  cells present [stratum basale, stratum spinosum, stratum granulosum, stratum corneum] but each 
consists of  fewer cells as compared to thick skin; stratum granulosum consists of  a single layer of  cells and stratum corneum is 
quite thin; A=stratum corneum; B=stratum granulosum; C=stratum spinosum; D=stratum germinativium; E=papillary layer of  
dermis. Note the absence of  stratum lucidum.

53. A region of  thick skin; all 5 layers [stratum basale, stratum spinosum, stratum granulosum, stratum lucidum, stratum corneum] 
are present forming the epidermis and are well developed thereby satisfying the definition of  thick skin; obvious dermal papillae; 
A=vascularized dermal papilla; B=dermal papillae one of  which contains a Meissner's corpuscle labeled [C].

54. A hair follicle within the dermis; A=hair shaft; B=outer epithelial root sheath of  hair follicle.

55. Pigmented thin skin; the four layers of  cells present consist of  fewer cells as compared to thick skin; stratum granulosum 
consists of  but a single layer of  cells and the stratum corneum is quite thin; the cytoplasm of  cells forming the stratum 
germinativum are filled melanin granules [melanosomes] a natural pigment that is brown in color; A=stratum corneum; B=stratum 
granulosum; C=stratum germinativum.

56. Eccrine sweat glands are classified as simple coiled tubular glands; the ducts stain darkly and are lined by a stratified cuboidal 
epithelium; the secretory units stain lightly and are formed by a simple columnar epithelium.

57. Eccrine sweat gland; a small, simple coiled tubular gland the subcomponents of  which are roughly of  the same diameter; 
A=duct of  eccrine sweat gland; B=secretory unit of  eccrine sweat  gland.

58. A portion of  an eccrine sweat gland; a small, simple coiled tubular gland; A=secretory unit of  eccrine sweat gland; B=duct of  
eccrine sweat gland; stratified cuboidal.

59. Secretory unit of  an eccrine sweat gland; A=processes of  investing myoepithelial cells.

60. Thin skin from the axilla containing apocrine sweat glands; large diameter simple coiled tubular glands; A=reticular layer of  
dermis; B=hair follicles containing hair shafts; C=apocrine sweat glands; D=epidermis.

61. A portion of  a large, simple coiled tubular gland; simple columnar epithelium.
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62. Sebaceous gland; simple branched alveolar gland; mode of  secretion is holocrine.

63 Top figure. A secretory unit, an alveolus, of  a sebaceous gland; the mode of  secretion for this gland is holocrine in nature and in 
this situation new cells form at the periphery of  the alveolus; migrate centrally to fill the lumen; and in doing so become enlarged 
and the cytoplasm filled with tiny lipid droplets. As the flow of  cells approach the duct nuclei become pyknotic and the limiting cell 
membrane breaks down. The result is that cells produced in this manner form the actual secretory product [sebum] and the mode 
of  secretion referred to as holocrine secretion.

63 Bottom figure. The duct of  the sebaceous gland; the lining epithelium of  the duct is stratified squamous. Note that as cells 
produced by the secretory unit [the alveoli] approach the duct; nuclei become pyknotic and the limiting plasmalemma breaks down 
resulting in the oily secretion known as sebum.

64. Meibomian gland within the tarsal plate, composed of  dense fibrous connective tissue of  the eyelid; it is a specialized sebaceous 
gland characterized by a long central duct surrounded by numerous secretory alveoli; the duct terminates at the margin of  the eyelid 
and the lipid secretion produced by the holocrine secretion of  the alveoli lubricates the lid margins.

65. A hair shaft emerging from a hair follicle located within the epidermis; A=Cuticular scales on hair shaft; B-sloughing squames 
from stratum corneum.

66. The bulb of  a hair follicle; the bottom of  a hair follicle is characterized by an evagination of  connective tissue called a papilla; 
A=matrix; B=outer root sheath.

67. Transverse section of  a hair follicle; A=medulla of  hair shaft; B=cuticle of  hair shaft.

68. Connective tissue papilla within the bulb of  a hair follicle. 

69. A=developing hair follicle growing out from the overlying epidermis; B=developing sebaceous gland growing out from the wall 
of  the forming hair follicle.

70. A=eccrine sweat glands differentiating from and growing out from the overlying epidermis; B=epidermis.

71. Cortex of  kidney; the presence of  renal corpuscles; proximal and distal convoluted tubules; confirms this section to be taken 
from the kidney cortex.

72. Medulla of  kidney; the presence of  tubules [thin segments, collecting tubules, thick ascending limbs (first part of  distal tubule)] 
arranged in parallel; and the presence of  vas recta confirms this section to be taken from the kidney medulla; A=vasa recta.

73. Vasculature of  kidney cortex; A=interlobular artery; B=intralobular artery; C=afferent arterioles; D=glomeruli.

74. A=glomeruli; B=afferent arterioles.

75. Renal corpuscles; the renal corpuscle consists of  centrally positioned glomerular capillaries enveloped by a glomerular capsule 
[Bowman's capsule]; A=urinary pole of  renal corpuscle; B= vascular pole of  renal corpuscle; C=macula densa.

76. A scanning electron micrograph of  the external surface of  the glomerular epithelium [the visceral layer of  Bowman's capsule] 
demonstrates that it consists of  podocytes that invest underlying glomerular capillaries.

77. A=basement membranes; kidney cortex.
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78. The external surface of  several podocytes investing underlying glomerular capillaries.

79. The external surface of  podocytes investing an underlying glomerular capillary; individual foot processes [pedicles] separated 
by filtration slits are clearly shown.

80. The interior [luminal] surface of  a endothelial cell lining a glomerular capillary; the endothelial cell lining is characterized by 
numerous fenestrations and hence is referred to as a fenestrated type of  capillary. 

81. A section through the wall of  glomerular capillary and investing foot processes of  a podocyte; tracing from the lumen of  the 
glomerular capillary outward [the filtration pathway] the following can be observed: cytoplasm of  the endothelial cell interrupted 
by several fenestrations, a thick basal lamina (basement membrane), foot processes of  a podocytes separated by filtration slits; 
these three elements form the filtration barrier of  the kidney.

82. Proximal convoluted tubule of  kidney; with the exception of  epithelial cells lining the small intestine no other cell type exhibits 
this concentration of  microvilli [the brush border]; in addition, the cells are organized to form a tubule. Component cells are very 
large and because of  their size, in section, not all show a nuclear profile; the cytoplasm is granular in appearance. These features 
characterize the epithelium of  the proximal convoluted tubule. 

83. Proximal convoluted tubule of  kidney; the concentration of  microvilli [brush border] extending from the apical surface of  
cells forming the tubule plus the elaborated development of  basolateral infoldings of  the plasmalemma are key morphological 
features.

84. Cortex of  kidney; the presence of  renal corpuscles; proximal convoluted tubules; and a macula dense; A=glomerulus of  renal 
corpuscle; B=proximal convoluted tubules; C=afferent arteriole; D=macula densa.

85. Distal convoluted tubule; a light staining tubule meandering through the kidney cortex the epithelial cells of  which lack a brush 
[microvillus] border; A=basal striations; a light microscopic representation of  basolateral infoldings of  the cell membrane and 
associated mitochondria.

86. Mitochondria associated with basal striations.

87. Medulla of  kidney; this transverse section suggests all tubules [collecting tubule, thick ascending [1st] portion of  the distal 
tubule, thin segments] run parallel to one another; profiles of  renal corpuscles and proximal convoluted tubules are absent; 
A=thin segments; B=collecting tubules; C=thick ascending [1st] portion of  the distal tubule; D=vas recta.

88. Medulla of  kidney; this transverse section suggests all tubules [collecting tubule, thick ascending [1st] portion of  the distal 
tubule, thin segments] run parallel to one another; profiles of  renal corpuscles and proximal convoluted tubules are absent; 
A=thin segments; B=collecting tubule; C=thick ascending [1st] portion of  the distal tubule; D=vas recta.

89. A=thick ascending [1st] portion of  the distal tubule; B=thin segment; plastic section of  kidney medulla.

90.  A=thin segments; B=thick ascending [1st] portion of  the distal tubule; C=collecting tubule; paraffin section of  kidney 
medulla cut parallel to the long axis of  tubules.

91. A=tip of  renal papilla traversed by large collecting ducts [papillary ducts of  Bellini]; B=wall of  minor calyx [formed by 
epithelial lining of  transitional epithelium and wall of  smooth muscle and connective tissue.

92. Ureter; a small tube lined by transitional epithelium; smooth muscle wall organized into inner longitudinal and outer circular 
layers.

93. Urinary bladder; large flat structure [indicative of  being taken from a larger structure] lined by transitional epithelium; thick, 
limiting wall made up interwoven bands of  smooth muscle [the detrusor muscle] separated by connective tissue.

94. Transitional epithelium.

95. A=substantia propria of  cornea; B=anterior chamber; C=corneal epithelium; D=sclera; E= vitreous chamber [body]; 
F=ciliary body; G=lens; H=iris; I=neural retina; J=optic disc.

96. A=substantia propria of  cornea; B=anterior chamber; C=ciliary muscle; D=lens; E=iris; F=vitreous chamber.
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97. Cornea; A=corneal endothelium; B=substantia propria of  cornea; C=corneal epithelium; D=Bowman' s membrane; 
E=Descemet's membrane.

98. Anterior portion of  cornea; A=corneal epithelium; B=Bowman' s membrane; C= nuclei of  keratocytes; D=lamellae of  
collagen fibers comprising the substantia propria of  the cornea.

99. A=lens; B=iris; C=posterior chamber; D=ciliary muscle; E=ciliary processes; F=anterior chamber.

100. A=trabecular meshwork; B=Schlemm's canal.

101. Ciliary processes; A=outer pigmented cells of  ciliary epithelium; B=inner nonpigmented cells of  ciliary epithelium; 
C=zonule fibers; D=melanocytes in a portion of  the ciliaris muscle.

102. Iris; A=pigment epithelium; B=sphincter muscle of  iris [smooth muscle]; C=anterior margin of  iris; D=stroma of  iris [a 
loose, vascular connective tissue that consists of  scattered collagen fibers, melanocytes, and fibroblasts embedded in abundant 
ground substance].

103. Iris; A=lens capsule, B=anterior lens cells; C=sphincter of  iris; D=pigment epithelium of  iris.

104. The fundus of  the eye as viewed though an ophthalmoscope; A=optic disc; B=macula.

105. Lens; A=lens capsule; B=nuclei of  lens fiber cells; C=anterior lens epithelial cells; D=equator region of  lens.

106. Lens - plastic section; A=lens capsule; B=lens substance; C=nuclei of  lens fiber cells; D=anterior lens epithelial cells; 
equator.

107. Lens; A=lens fiber cells; B=lens capsule; C=zonule fibers.

108. Lens fiber cells taken from lens cortex; A=lens fiber cells; B=nucleus within a lens fiber cell; C=ball and socket intercellular 
processes characteristic of  lens fiber cells.

109. Neural retina; A=inner limiting membrane; B=nerve fiber layer; C=ganglion cell layer; D=inner plexiform layer; E=inner 
nuclear layer; F=outer plexiform layer; G=outer nuclear layer; H=outer limiting membrane; I=layer of  cones and rods; 
J=pigment epithelium.

110. A=pigment epithelium; B=cones; C=outer nuclear area; D=outer plexiform layer.

111. A=rod outer segments; B=cone outer segments; C=pigment epithelium; D=outer limiting membrane; E=outer nuclear layer.

112. A portion of  a cone outer segment; A=membranous discs.

113. Optic disc; the figure illustrates the origin of  the optic nerve [cranial nerve II] as it passes through the sclera in a region 
termed the lamina cribosa; portions of  the neural retina can be seen at the margins of  the forming optic nerve.

114. Fovea centralis; A=choroid; B=pigment epithelium; C=choriocapillary layer.

115. Cochlea; A=scala vestibuli; B=scala tympani; C=cochlear duct; D=organ of  Corti; E=vestibular membrane.

116. Cochlear duct; A=spiral ganglion of  Corti; B=vestibular membrane; C=stria vascularis; D=organ of  Corti; E=scala vestibuli; 
F=cochlear duct; G=scala tympani.
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117. Organ of  Corti; A=basilar membrane; B=tectorial membrane; C=outer hair cells; D=outer phalangeal cells; E=cells of  Hensen.

118. Surface features of  the organ of  Corti; A=microvilli of  inner hair cells; B=microvilli of  outer hair cells; C=apical plates of  outer 
phalangeal cells; D=cytoplasmic process of  outer phalangeal cells.

119. Surface features of  the tectorial membrane covering the organ of  Corti; A=tectorial membrane; B=microvilli of  outer hair cells; 
C=apices of  the cells of  Hensen.

120. A section through the vestibular portion of  the inner ear illustrates a crista ampullaris [left] and a macula utriculi [right]; 
A=ampulla of  semicircular canal. 

121. Crista ampullaris; A=portion of  a cupula; B=nerve fibers; C=hair cells. 

122. Macula utriculi; A=otolithic membrane containing otoconia; B=hair cells; C=nerve fibers.

123. Surface features of  vestibular hair cells. Left: A=apical surface of  a hair cell; B=cilium; C=microvilli. Right: Otoconia.

124. Nasal concha; olfactory epithelium covering thick lamina propria [containing olfactory glands, fila olfactory, venous sinuses] 
attached to a thin layer of  compact bone; A=olfactory epithelium; B=nasal turbinate formed by compact bone; C=fila olfactoria; 
D=venous sinuses. 

125. A=basal cells of  olfactory epithelium; B=olfactory glands of  Bowman; C=venous sinuses; D=fila olfactoria.

126. Trachea; a large isolated hollow structure the wall of  which is supported by hyaline cartilage and the lumen lined by respiratory 
epithelium; A=trachealis muscle (consists of  smooth muscle); B=tracheal glands [a mixed compound tubuloacinar gland].

127. Intrapulmonary bronchus; a tubular structure within lung tissue lined by respiratory epithelium and supported by plates of  hyaline 
cartilage; the submucosa contains several bronchial glands; A=plates of  hyaline cartilage; B=bronchial smooth muscle; C=alveoli; 
D=bronchial glands.

128. Intrapulmonary bronchus near its termination; a small tube within the lung lined by ciliated simple columnar epithelium; the 
supporting wall consists of  bronchial smooth muscle as well as scattered islands of  hyaline cartilage; bronchial glands continue to be 
observed in the submucosa; A=hyaline cartilage; B=bronchial glands.

129. Bronchiole; a small tube within the lung lined by ciliated simple columnar epithelium; the supporting wall consists only of  
bronchial smooth muscle; hyaline cartilage, bronchial glands, and lymphoid tissue are not observed; A=bronchiole; B=alveoli.

130. Bronchiole [top]; respiratory bronchiole [below]. The bronchiole appears as a small tube that is lined by ciliated simple columnar 
epithelium surrounded by lung alveoli; the supporting wall consists of  bronchial smooth muscle only. The respiratory bronchiole also 
appears as a tubular structure but is lined to a greater extent by a simple cuboidal epithelium; the supporting bronchial smooth muscle 
wall is in the form of  an open spiral the gaps of  which are filled with intervening alveoli; A=bronchiole; B=bronchial smooth muscle; 
C=respiratory bronchiole. 

131. A=alveolar ducts; the wall of  the alveolar duct is formed by successive alveoli arranged around the lumen of  alveolar duct. The 
lumina of  individual alveoli are continuous with that of  the alveolar duct; B=alveoli of  lung. 

132. Alveoli; the blood air barrier consisting of: the cytoplasm of  a type I pneumocyte, the basal lamina of  pneumocytes, the basal 
lamina of  endothelial cells, and endothelial cell cytoplasm of  an alveolar capillary; B=type II pneumocytes.

133. Lung; surface features demonstrate a tissue with a sponge-like quality [numerous lung alveoli]; Arrow=bronchiole.

134. Bronchiole; a small tube with elongate folds of  the mucous membrane [compare to section shown in figure 129] surfaced with a 
significant population of  non-ciliated cells [Clara cells] as well as numerous ciliated cells.

135. The internal surface of  a lung alveolus; A=type I pneumocytes; B=type II pneumocytes; C=junctions between epithelial cells.

136. Blood air barrier of  a lung alveolus; A=type I pneumocyte; B=endothelial cell cytoplasm of  alveolar capillary; C=erythrocyte in 
lumen of  alveolar capillary; D=fused basal laminae within blood air barrier [one supporting the type I pneumocyte, one supporting the 
capillary endothelial cell].
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137. A=type II pneumocyte; B=cytosomes [multilamellar bodies]; contain surfactant.

138. A=type I pneumocytes; B=endothelial cell cytoplasm of  cells lining adjacent alveolar capillaries; C=tripartite junctional 
complex [zonula occludens, zonula adherents, macula adherens or desmosome] uniting two adjacent type I pneumocytes lining a 
lung alveolus.

139. Vertical section through lip; A=thin skin with hair follicles and associated sebaceous glands; B=oral mucosa consisting of  
wet nonkeratinized stratified squamous epithelium and lamina propria; C=submucosa; D=skeletal muscle fiber of  the obicularis 
oris muscle; E=labial minor salivary glands.

140. Developing tooth within jaw; A=developing alveolar bone of  jaw forming tooth socket; B=developing tooth; C=gingiva.

141. Developing molar tooth; A=developing tooth root; B=developing cusps of  tooth; C=forming dental pulp; D=gingiva.

142. Crown of  developing tooth; A=enamel prisms; B=dentin traversed by dentinal tubules containing dentinal/Tomes fibers; 
C=developing tooth pulp; D=layer of  ameloblasts.

143. A=layer of  ameloblasts; B=enamel; C=dentin traversed by dentinal tubules containing dentinal/Tomes fibers; D=predentin 
[noncalcified dentin]; E=layer of  odontoblasts.

144. Root of  adult molar tooth in jaw; A=pulp of  tooth; B=dentin; C=periodontal ligament; D=alveolar bone; E=gingiva.

145. Root of  adult tooth in jaw; A=layer of  odontoblasts lining exterior of  pulp cavity; B=dentin; C=periodontal ligament; 
D=alveolar bone; E=layer of  predentin; F=acellular cementum.

146. Root of  adult tooth in jaw; A=alveolar bone; B=periodontal ligament; C=acellular cementum; D=dentin.

147. Periodontal ligament; A=dentin; B=cellular cementum; C=periodontal ligament; D=alveolar bone traversed by Sharpe's 
fibers. 

148. Tongue; a circumvallate papilla occupies the center of  the field of  view surrounded on either side by filiform papillae; the 
duct of  a minor salivary gland [glands of  von Ebner] drains into the moat around the circumvallate papilla which is countersunk 
within the tongue tissue; interwoven fascicles of  skeletal muscle of  the tongue musculature fill the bottom of  the field of  view.

149. The dorsal surface of  the tongue showing numerous filiform papillae surrounding a single fungiform papilla; C=fungiform 
papilla; F=filiform papillae. 

150. A fungiform papilla; a relatively large, dome-shaped papilla with core of  well vascularized lamina propria. Note=the 
vascularization accounts for the red hue observed when these papillae are viewed directly on the tongue and appear as small red 
dots.

151. Folliate papillae; A=taste buds.

152. Taste buds; A=taste pores.

153. Human parotid gland; a purely serous, compound tubuloacinar gland, lacks pancreatic islets; an abundance of  fat cells; 
A=striated [2nd] portion of  intralobular duct system; B=fat cells [unilocular].

154. A=intercalated [1st] portion of  intralobular duct system; B=serous acini.
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155. Submandibular [submaxillary] salivary gland; a mixed compound tubuloacinar gland with an elongate/extensive striated duct 
component  of  the intralobular duct system; the majority of  secretory cells are serous in nature; A=striated ducts of  the 
intralobular duct system; B=interlobular ducts; C=mucous cells; D=serous demilunes [crescents]; E=serous acini.

156. Sublingual salivary gland; a mixed compound tubuloacinar gland with a short striated duct component  of  the intralobular duct 
system; the majority of  secretory cells are mucous in nature; A=striated ducts of  the intralobular duct system; B=interlobular ducts; 
C=mucous cells; D=serous demilunes [crescents]; E=serous acini.

157. Lower half  of  human esophagus; a structure, the bottom profile of  which suggests a tubular nature that shows the following 
layers from the lumen outward: a mucosa consisting of  wet nonkeratinized lining epithelium, a lamina propria, and a muscular 
mucosae; a submucosa; a muscularis externa consisting of  inner circular and outer longitudinal layers of  smooth muscle only; and a 
adventitia.

158. Upper second quarter of  human esophagus; scattered skeletal muscle fibers are observed amongst the smooth muscle cells 
forming the muscularis externa.

159. Esophageal-gastric junction; the wet nonkeratinized stratified squamous epithelium lining the esophagus abruptly changes to a 
simple columnar lining epithelium of  mucin producing cells that line the stomach interior. 

160. Gastric surface/lining of  stomach interior; the orifices of  numerous gastric pits [foveolae].

161. Gastric  mucosa - from body of  stomach; A=gastric pits [foveolae]; B=oxyntic glands filling lamina propria of  gastric mucosa; 
C=muscularis mucosae; D=submucosa; E=small arteries within the submucosa that run circumferentially around the lumen of  the 
stomach.

162. Gastric surface lining epithelium and proximal region of  oxyntic glands; A=gastric surface lining epithelium of  mucin 
producing simple columnar epithelium; B=gastric pits [foveolae] lined by gastric surface lining epithelium; C=lamina propria; 
D=parietal cells.

163. Deep region of  gastric mucosa showing the bottoms oxyntic glands; A=muscularis mucosae; B=chief  cells [pepsinogen 
producing cells]; C=enteroendocrine cell; D=parietal cells; E=mucous neck cells. 

164. A=enteroendocrine cells; B=parietal cells; C=intracellular canaliculi; mitochondria form about 40% of  the volume of  parietal 
cells.

165. Parietal cells; A=intracellular canaliculi; B=tubular vesicular component. The two electron micrographs demonstrate the 
ultrastructural differences observed between non-stimulated [left] and stimulated parietal cells [right]. Following parietal cell 
stimulation the tubulovesicular membranes located around the canaliculi of  the non-stimulated cell flow to and are incorporated 
into the canalicular membrane of  the stimulated cell. The net result of  this incorporation is the expansion of  the width of  the 
canalicular lumen and a dramatic increase in number and size of  microvilli within the canalicular lumen. Note the dramatic 
reduction of  the tubulovesciular component in the stimulated cell. This event dramatically increases the surface area of  the 
canalicular membrane [the cell membrane of  the parietal cell].

166. Pyloric region of  the stomach; this region of  the stomach is characterized by pyloric glands within the gastric mucosa. The 
pyloric glands are formed primarily but not exclusively of  mucous cells. Note the absence of  parietal and chief  cells; A=gastric pits 
[foveolae]; B=pyloric glands; C=muscularis mucosae; D=submucosa; E= inner circular layer of  muscularis externa; F=outer 
longitudinal layer of  muscularis externa.
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167. The duodenal region of  the small intestine; the key feature for the specific identification is the presence of  duodenal 
[Brunner's] glands located within the submucosa of  the intestinal tract; the duodenum is the only region of  the gastrointestinal 
tract that exhibits glands within the submucosa; A=intestinal villi; B=muscularis mucoase, C=inner circular layer of  muscularis 
externa; D= outer longitudinal layer of  muscularis externa; E=serosa.

168. Intestinal vill from proximal small intestine - location determined because of  the spatulate shape of  the villi.

169. Intestinal mucosa lining jejunum of  small intestine; this segment of  small intestine shows a limited number of  scattered 
goblet cells within the intestinal lining epithelium suggesting proximal small intestine the section is devoid of  submucosal 
glands [Brunner's glands] indicating the section was taken from the jejunum; A=intestinal villi; B=intestinal glands [crypts of  
Lieberkühn]; C=muscularis mucoase; D=submucosa.

170. Peyer's patch from the ileum of  the small intestine; lymphatic nodules are well developed and occupy the lamina propria 
and submucosa; villi are short and finger-like; numerous goblet cells are present within the intestinal lining epithelium.

171. The base [bottom] of  an intestinal gland [crypt of  Lieberkühn]; A=Paneth cells; B=goblet cell.

172. The base [bottom] of  an intestinal gland [crypt of  Lieberkühn]; A=enteroendocrine cell; B=goblet cell.

173. Intestinal vill from mid to distal small intestine - location approximated because of  the finger-like shape of  the villi.

174. A=intestinal villi; B=orifices of  intestinal glands [crypts of  Lieberkühn] that drain onto the intestinal floor.

175. The ileal region of  the small intestine; villi shorter, less well developed and large population of  goblet cells within the 
intestinal epithelium; A=lymphatic nodules of  a Peyer's patch; B=submucosa; C=inner circular layer of  the muscular externa; 
D=outer longitudinal layer of  muscular external; E=myenteric [Auerbach's] plexus; F=adventitia.

176. Myenteric [Auerbach's] plexus; A=perikarya of  parasympathetic neurons; B= unmyelinated nerve fibers and nuclei of   
associated Schwann cells; the number of  multipolar neurons within the myenteric plexus is substantial, in excess of  100 million 
neurons, and equivalent to the number of  neurons located within the human spinal cord.

177. Colon; the morphological features [intestinal epithelium with numerous goblet cells, intestinal glands, muscular extena 
exhibiting both inner circular and outer longitudinal layers] suggests a region  intestinal tract - the absence of  intestinal villi and 
a smooth luminal surface indicates the section is from the colon. 

178. Appendix; a small tubular structure that exhibits the morphological features of  the colon, i.e., the colon in miniature, 
identifies the section as being from the appendix.

179. Recto-anal junction; the right side of  the junction shows numerous intestinal glands the lining epithelium of  which 
contains numerous goblet cells; the wet nonkeratinized stratified squamous epithelium on the left represents the lining 
epithelium of  the anal canal.

180. Pancreas; a serous compound tubuloacinar gland that exhibits a pancreatic islet [islet of  Langerhans].

181. The exocrine portion of  the pancreas; A=intralobular ducts; B=pancreatic acinar cells.

182. Exocrine pancreas; A=pancreatic acinar cells filled with zymogen granules; B=centroacinar cells.

183. Beta or B cell [insulin producing cell]; A=pancreatic islet [islet of  Langerhans]; B=capillaries, note the concentration of  
insulin positive staining material [black] immediately adjacent to the capillaries.

184. Alpha or A cell [glucagon producing cell]; islet of  Langerhans.

185. Liver; A=central veins of  two adjacent hepatic lobules.

186. Liver; four adjacent hepatic lobules; A=central veins of  the hepatic lobules; B=portal areas.

187. Liver; A=hepatic cords; B=hepatic sinusoids.

188. A=hepatic macrophages [Kuppfer cells]; B=hepatocytes.
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189. Bile canaliculi.

190. A=lumen of  hepatic sinusoids; B=sinusoidal lining of  endothelial cells; C=perisinusoidal space [space of  Disse].

191. A=perisinusoidal space [space of  Disse]; B=fenestrated endothelial cells lining hepatic sinusoid as seen from the luminal 
surface; C=fractured hepatocytes.

192. Portal area of  liver; A=branch of  hepatic artery; B=lymphatic channel; C=branch of  interlobular bile duct; D=branch of  
portal vein.

193. Gall bladder.

194. Adrenal gland; A=adrenal medulla; B=medullary branch of  of  the adrenal vein; C=zona reticularis; D=zona fasciculata; 
E=zona glomerulosa; F=capsule of  adrenal gland that contains numerous arterioles. The vascular flow of  the adrenal gland is 
from arterioles in the capsule - to adrenal sinusoids that separate cords of  cells forming the cortex and medulla - to finally collect 
in branches of  the medullary vein within the medulla. Thus, blood flow is from the periphery of  the adrenal to central veins of  
the medulla. 

195. Zona fasciculata; lipid inclusions stain black; in routine preparations these lipid droplets may be extracted in which case the 
lipid droplets appear as empty vesicles. When this occurs they are termed spongiocytes, cells that make up the zone fasciculata.

196. Thyroid gland; A=thyroid follicles; B=colloid.

197. Thyroid gland; the secretory units of  the thyroid gland are arranged in follicular units that contain a gel-like material referred 
to as colloid; A=colloid; B=follicles; C=parafollicular [light, C] cells.

198. Pineal gland; richly vascularized septa extend from the covering capsule into the parenchyma of  the pineal and subdivide it 
into poorly defined lobules made up of  pinealocytes and glia cells; acervuli are found scattered within the pineal; A=pineal 
lobules; B=Acervuli; Preparation inset 1? shows several bulbous terminal process of  pinealocytes at the edge of  a lobule; 
Preparation inset 2? shows the cell body and processes of  an individual pinealocyte.

199. Hypophysis [pituitary gland]; has an overall cherry-shaped configuration the subcomponents of  which have a markedly 
different texture; A=pars distalis of  adenohypophysis; B=pars nervosa of  neurohypophysis; C=pars intermedia; D=pars 
tuberalis; E=infundibular stalk; nonmyelinated nerve fibers of  the hypothalamo-hypophyseal tract.

200. Both sections demonstrate anastomosing cords and plates of  epithelial cells separated by capillaries; the upper figure stained 
with hematoxylin and eosin consists of  reddish/pink staining cells called acidophils and non-stained cells called chromophobes; 
the bottom figure stained with Halmi's trichrome shows red staining cells - acidophils; blue staining cells - basophils; and non-
staining chromophobes.

201. Parathyroid gland; the section demonstrates a gland of  some sort that lacks ducts, therefore it must be an endocrine gland. 
The epithelial cells comprising the gland consist of  a small clear appearing cell, the chief  cell, and a bright red granular appearing 
cell, the oxyphil. The latter may occur singly and is scatted throughout the parenchyma or it may occur in clusters or nests. The 
presence of  the oxyphil conclusively identifies the gland as parathyroid.

202. Testis; the field is dominated by profiles of  seminiferous tubules containing spermatogenic cells.

203. A=interstitial cells [cells of  Leydig]; these large cells lie in the interstitial tissue between seminiferous tubules; the large gray 
cytoplasmic inclusions within these cells represent the crystalloids of  Reinke.
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204. Prepubertal testis; the field of  view of  both sections is filled by seminiferous tubules that consist primarily, but not exclusively, of  
Sertoli cells; spermatogenesis has yet to begin; A=spermatogonia.

205. A=interstitial cell of  Leydig; B=spermatogonia; C=primary spermatocytes.

206. Adult testis; the field is dominated by profiles of  seminiferous tubules that contain spermatogenic cells; A=seminiferous tubules; 
B=tunica albuginea of  testis.

207. A=the germinal epithelium lining two adjacent seminiferous tubules; B=interstitial cell of  Leydig; testis; C=late spermatids; 
D=early spermatids.

208. A=Sertoli cells; B=spermatogonia; C=primary spermatocytes; D=late spermatids, E=early spermatids.

209. Rete testis; a system of  anastomosing channels lined by low simple cuboidal epithelium that lies within a dense bed of  vascular 
connective tissue; the rete is associated with a portion of  testis located in the upper right hand corner; A=rete testis; B=seminiferous 
tubules. 

210. A=profiles of  the ductuli efferentes; the initial segment of  the head of  epididymis.

211. Ductus epididymides; the section exhibits an abundance of  ductal profiles the lumina of  which contain spermatozoa; the 
pseudostratified columnar epithelium lining the tubules lacks spermatogenic cells; spermatozoa.

212. Pseudostratified columnar epithelium; A=clumps of  stereocilia. 

213. Ductus deferens; a small tubular structure characterized by an extraordinarily thick muscularis of  smooth muscle organized into 
three layers [arranged longitudinally in the inner and outer layers and circularly in the middle layer]; the lining epithelium is 
pseudostratified columnar epithelium. 

214. A small tubular structure characterized by an extraordinarily thick muscularis of  smooth muscle organized into three layers 
[arranged longitudinally in the inner and outer layers and circularly in the middle layer]. The lining epithelium is pseudostratified 
columnar epithelium. Note the spermatozoa within the lumen of  this tubular structure.

215. A=ampulla of  ductus deferens; B= seminal vesicle. First note the close proximity of  these two structures and that they appear 
somewhat alike in structure. The mucosa lining the ampulla of  ductus deferens is folded, creating a labyrinth of  pocket-like recesses and 
the lumen is expanded somewhat. The muscularis is thinner and the layers of  smooth muscle less distinct than other regions of  ductus 
deferens. In general, its mucosa mimics that of  the seminal vesicle but the muscularis maintains its distinctive tubular nature. The 
mucosa of  the seminal vesicle is thrown into numerous complex primary folds that give rise to secondary and tertiary folds that 
subdivide the lumen of  the seminal vesicle into many irregularly shaped compartments. A robust coat of  smooth muscle is present 
organized into an inner layer of  circularly arranged smooth muscle cells and an outer layer in which the muscle fibers have a longitudinal 
orientation. The overall thickness of  the limiting muscularis of  the seminal vesicle is thinner than that of  the ampulla of  ductus 
deferens. 

216. A portion of  one chamber from the seminal vesicle; the mucosa of  the seminal vesicle is thrown into numerous complex primary 
folds that give rise to secondary and tertiary folds that subdivide the lumen into many irregular compartments; a limiting coat of  
smooth muscle is present organized into an inner layer of  circularly arranged smooth muscle cells and an outer layer of  smooth muscle 
fibers that have a longitudinal orientation.

217. Prostate; compound tubuloalveolar glands the lumina of  which contain prostatic concretions; the glandular units are set in a bed of  
fibromuscular stoma.

218. Prostate; A=prostatic concretion; B=fibromuscular stroma.

219. A=ejaculatory ducts; B= prostatic urethra.
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220. Corpus spongiosum [corpus cavernosum urethrae]; A=penile urethra; B=tunica albuginea; C=erectile tissue.

221. Erectile tissue; green staining tissue is collagen; brownish staining tissue is smooth muscle; A=dense irregular collagenous 
connective tissue forming the tunica albuginea; B=cavernous spaces within the erectile tissue. 

222. Ovary; the tissue occupying the field of  view is filled with ovarian follicles at various stages of  development. 

223. Vascularization within the ovary itself; the vascular supply to primary follicles and the developing theca enveloping a portion of  a 
secondary follicle; A=primary follicles; B=edge of  secondary follicle.

224. A=primordial follicles; a primary oocyte surrounded by a single layer of  flattened follicular cells.

225. A primary follicle; characterized by several layers of  follicular cells [now termed granulosa cells] separated from the primary 
oocyte by a prominent zone pellucida; the developing theca shows evidence of  vascularization; A=theca; B=granulosa cells; C=zona 
pellucida.

226. A secondary follicle; larger in overall size than the primary follicle and shows an increase in the number of  granulosa cells 
organized into 8 to 12 layers; continued development of  the theca. By definition - the appearance of  a single cavity, called the follicular 
antrum, between the granulosa cells characterizes the secondary [antral] follicle; A=follicular antrum; B=theca; C=primordial follicles; 
D=cumulus oophorus. 

227. A mature follicle; fluid spaces now appear between granulosa cells of  the cumulus oophorus, thus the connection between the 
ovum and stratum granulosum is weakened; the surrounding theca shows continued development into a theca interna and a theca 
externa; A=granulosa cells;  B=theca; C=ovum [primary oocyte].

228. A=zona pellucida; B=corona radiata; C=cumulus oophorus. 

229. A recently formed corpus luteum within the wall of  a portion of  ovary; the walls of  a former ruptured mature follicle have 
collapsed and the former stratum granulosum is throw into folds; a fibrin clot occupies the center of  the corpus luteum, a result of  
bleeding from capillaries within the theca interna; the granulosa cells transform into large, pale-staining granulosa lutein cells; cells of  
the theca interna also enlarge to form the theca lutein cells.

230. An ovary injected with red gelatin demonstrates the well-developed vascularization in a portion of  a corpus luteum. 

231. A=granulosa lutein cells; B=theca lutein cells.

232. A=theca lutein cells; B=granulosa lutein cells.

233. Oviduct [Fallopian tube]; a small muscular tube lined by a ciliated simple columnar epithelium; the muscularis consists of  smooth 
muscle arranged into inner circular and outer longitudinal layers.

234. Ciliated simple columnar epithelium; A=peg cells.

235. Uterus - endometrium in the proliferative phase of  the uterine cycle; note the straight nature of  the uterine glands and the mitotic 
activity within the glandular epithelium; A=myometrium; B=endometrium.

236. A=uterine glands; B=endometrial stroma.

237.  Uterus - endometrium in the secretory phase of  the uterine cycle; Tthe uterine glands have lengthened in comparison to the 
proliferative phase, are convoluted, and show wide, irregular lumina; the epithelial cells lining the glands are secretory in nature and are 
filled glycogen and mucoid materials; stromal cells have hypertrophied and  stromal edema is evident; A=endometrium; B= 
myometrium.

238. Uterus - secretory phase of  uterine cycle; note the convoluted, irregular nature of  the uterine glands; and a clear demarkation 
between the stratum basale and stratum functionalis of  the endometrium; A=myometrium; B=stratum basale; C=stratum functionalis.
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239. The endometrium at the secretory phase of  the uterine cycle; note the convoluted, irregular nature of  the uterine glands; epithelial 
cells lining the glands are secretory in nature and are filled glycogen and mucoid materials; secretory material also is observed in the 
lumina of  glands; A=uterine glands; B=endometrial stroma.

240. A=spiral arteries; B=uterine glands; C=endometrial stroma.

241. Cervix and vagina [cervical-vaginal junction]; note the overall shape of  cervix - the lumen of  which is lined by cervical epithelium [a 
tall mucin secreting columnar epithelium]; and the relationship of  cervix to the vagina. A portion of  the cervix [the exocervix] protrudes 
into the vaginal canal and is covered by a nonkeratinized stratified squamous epithelium; A=fornices of  vagina; B=cevical canal; 
C=vaginal wall lined by nonkeratinized stratified squamous epithelium; D=wall of  cervix made up of  dense connective tissue.

242. A=cervical gland emptying into the cervical canal at far left; B=simple columnar epithelium lining the cervical canal; C=dense 
connective tissue comprising a portion of  the cervical wall.

243. Cervical-vaginal junction; A=nonkeratinized stratified squamous epithelium lining the lumen of  the vagina; B=tall simple columnar 
mucus-secreting epithelium lining the lumen of  cervix; C=Nabothian cyst.

244. Vagina; a section through the wall of  the vagina characterized by [from lumen outward]: a nonkeratinized stratified squamous 
epithelium; a lamina propria of  vascularized connective tissue; and a muscularis formed by inner circular and outer longitudinal layers of  
smooth muscle.

245. A=nerve tissue [peripheral nerves]; B=smooth muscle.

246. Nonkeratinized stratified squamous epithelium lining vagina; A=small veins; B=stratum basale.

247. Placenta from first half  of  pregnancy; placental villi fill both fields of  view; villi formed by a connective tissue core with a limited 
amount of  fetal vasculature covered by two cell layers: the cytotrophoblast and syncytial trophoblast; A=cells of  cytotrophoblast; 
B=syncytial trophoblast; C=villus core.

248. Term placenta; the cores of  placental villi are now well vascularized with the majority of  vessels intimately associated with the 
syncytial trophoblast covering villi thus forming  a blood-placental barrier consisting of: endothelium and basal lamina of  fetal blood 
vessels, thin layer of  connective tissue within placental villi, the syncytial trophoblast and its basal lamina; A=syncytial trophoblast; 
B=fetal blood vessels within the connective tissue cores of  placental villi.

249. Immature breast; the lobe of  breast tissue shown in the field of  view consists only of  interlobular ducts embedded in surrounding 
connective tissue and adipose tissue.

250. Breast during early pregnancy; several lobes of  breast tissue occupy the field of  view and show the development and expansion of  
the breast ductal system.

251. Breast during early pregnancy; a developing lobe of  breast tissue showing the development of  the ductal system and the overall 
reduction of  adipose tissue; A=intralobular ducts; B=interlobular ducts.

252. Breast during early pregnancy as evidenced by the expansion of  the intralobular duct system only.

253. Breast during lactation; the continued development of  the ductal system plus the appearance of  functional secretory units within 
this compound tubuloalveolar gland; A=initial segments of  lactiferous ducts; B=interlobular ducts.

254. Breast during lactation; lobules of  breast tissue limited by surrounding connective tissue occupy the field of  view; A=lobules; 
B=intralobular ducts; C=initial branches of  interlobular ducts.

255. Breast during lactation; A=intralobular ducts; B=secretory units (alveoli) of  breast tissue. Note the presence of  lipid droplets within 
the lining epithelium of  the alveoli and secretory material within the lumina of  the alveoli.
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