Notes for Mitosis & Histology Slides

Animal & Plant Cell Mitosis

1.  Interphase: Note lack of distinct chromosomes within the obvious nucleus

2.  Prophase

a. Distinct chromosomes randomly aligned

b. Nucleus breaks up

3.  Metaphase: chromosomes aligned at cells equator

4.  Anaphase: separation of sister chromatids

5.  Telophase

a. two nuclei are present

b. formation of new cell wall in plants while animal cells have a cleavage furrow

Epithelial Tissues

1.  Naming epithelial tissues

2.  Overview of Epithelial tissue types

3.  Simple squamous epithelium 

a. Careful not to confuse with loose adipose CT at lower magnifications.

b. Key is to look for “grainy” appearance of the cells due to the nucleus.

c. Picture is alveoli of lungs. Note the bronchiole in the center.

4.  Enlarged image of  simple squamous epithelium.  

a. Arrow is pointing to the simple squamous epithelium.  

b. Alveoli of lung

5.  The true nature of simple squamous epithelium is seen in this highly magnified image

6.  Simple cuboidal epithelium

a.  Key characteristics: cubed shaped cells with very round nucleus.

b.  Slide is from kidney tubules

7.  Simple cuboidal epithelium

a. Again, locate the key characteristics of  simple cuboidal epithelium

b. Slide is from kidney tubules

c. Boxed area: note the tubular structure formed by the cells connecting together.

8.  Simple cuboidal epithelium: highly magnified image

9.  Simple columnar epithelium 

a. Key features are elongated cells with  either elongated  or round nuclei

b. Picture is from small intestinal  villi at low magnification

10.  Simple columnar epithelium

a. Same area as from previous picture but magnified

b. Note the lined up nuclei

11.  Simple columnar epithelium

a. This is a beautiful picture of the tissue at high magnification.

b. Note how the round nuclei are perfectly lined up.

c. Contrast this picture with pseudostratified columnar epithelium image #15

12.  Pseudostratified ciliated columnar epithelium 

a. This is a section from trachea at low magnification

b. The boxed area has pseudostratified ciliated columnar epithelium

c. The area at the right is hyaline cartilage.

d. By looking carefully, you can distinguish the fact that the nuclei are uneven in appearance

13.  Pseudostratified ciliated columnar epithelium

a. Higher magnification of trachea

b. The tissue appears to have at least 2-3 layers, but it is really just a single layer.

c. Can you ID the cilia?

14.  Pseudostratified ciliated columnar epithelium

a. Even higher magnification

b. Note the mucus making goblet cells ready to release mucus

15.  Pseudostratified ciliated columnar epithelium

a.  Highly magnified

b.  The “false” layering of the nuclei is very obvious  

16.  Goblet Cells: Note the clear oval goblet cells at low magnification.

17.  Goblet cells: Note the numerous clear areas

18.  Goblet cells: Note the goblet cell releasing mucus

19.  Transitional epithelium

a. This is a cross section of a ureter at low magnification

b. ID by fact this is a ureter and transitional epithelium lines the lumen

20.  Transitional epithelium

a. Higher magnification of a ureter

b. This tissue is designed to be stretched.

21.  Transitional epithelium: Note the rounder cells with round nuclei at top but the deeper cells are elongated with elongated nuclei

22.  Stratified squamous epithelium

a. The rectangular box is stratified squamous epithelium

b. Oval area is dense irregular CT

23.  Stratified squamous epithelium: note the flat nuclei in superficial cells, while the deeper cells have oval nuclei

24.  Stratified squamous epithelium: note the very thick layer of stratum corneum
Connective Tissues (CT)
1.  Loose areolar CT

a. Note the loosely packed fibers and cells

b. Study the collagen and elastin fibers

c. Fibroblasts are boxed in.

d. The dark circle within the fibroblast is the nucleus.

2-5 represent various images of loose areolar CT


a. Note the loosely packed fibers and cells



b. Slide 5 is a highly magnified image of the tissue

6.  Loose adipose CT

a. Note the large clear areas filled with triglycerides

b. The cells are called adipocytes

7.  A comparison of loose adipose CT and simple squamous epithelium

8.  Loose adipose CT:

9.  Loose adipose CT: Note the yellow “fatty” areas

10.    Loose adipose CT


a.  The hypodermis of the skin is boxed in


b.  Note the clear area of loose adipose CT

11.  Loose reticular CT

a. Note the loosely packed cells and reticular fibers

b. The reticular fibers, boxed in, are dark & branching.

12.  Loose reticular CT at a lower magnification

13.  Dense regular CT

a. Note how tightly packed this tissue is as compared to the loose CT types

b. Catch the wave. Note the wavy nature of the tightly packed collagen fibers.

c. Dense regular CT contains fibroblasts

14.  Dense regular CT: 


a.  The characteristic wave is very obvious


b.  The nuclei of the fibroblasts are also very obvious

15.  Dense irregular CT

a. This picture doesn’t truly show the key features of the tissue, but the boxed in area is the dermis, which is made of dense irregular CT

b. Note the long hair follicles within the dermis

16.  Dense irregular CT: note the “swirls” and overall “irregular” pattern of collagen fibers

17.  Dense irregular CT

a. Higher magnification 

b. The irregular pattern of the collagen fibers is quite apparent

18.  Dense Elastic CT

a. Easy to ID since this tissue has a “waistband” appearance

b. Note the RBCs in the lumen of the artery

c. Again, notice the key feature within the boxed area

19.  Dense Elastic CT

a. Very high magnification.

b. The elastic fibers are very obvious in this picture

20.  Cartilage comparison

Key to identification

    a.  ID as CT by separation of cells

    b.  ID as cartilage by presence of chondrocytes in lacuana.

    c.  ID as hyaline cartilage: smooth extracellular matrix (EM)
    d.  ID as elastic cartilage: “hairy” EM

    e.  ID as fibrocartilage: wavy collagen in EM

21.  Hyaline cartilage CT

a. Note the smooth EM and the lacunae dispersed within the boxed rectangle

b. This is a section of trachea

22.  Hyaline cartilage CT

a. Note the lacuanae with and without chondrocytes

b. The boxed area is the EM

23.  Hylaine Cartilage CT


a.    Very high magnification


b.    Note the chondrocyte in the lacunae and the empty lacuane

24.  Elastic cartilage CT

a. Note the lacunae and chondrocytes indicating this is a cartilage

b. The EM is “hairy” with elastic fibers, thus this is elastic cartilage

25.  Elastic cartilage CT: higher magnification of outer ear

26.  Fibrocartilage CT

a. Again, ID as cartilage by presence of EM and lacunae with chondrocytes

b. Key for fibrocartilage is the wavy collagen fibers running parallel to each other

27-28.  Fibrocartilage CT: Various images of the tissue with boxed in chondrocytes

29.  Compact Bone CT

a. Arrow is pointing to the central canal (Haversian canal)

b. Boxed in area is an osteon (Haversian system)

c. Oval area contains an osteocyte with a lacunae

d. This must be CT since the cells are separated from each other by the bone matrix

e. ID easily by the “tree ring” appearance

30.  Compact Bone CT

a. Very high magnification

b. Boxed area: osteocytes (dark areas)

31.  Blood CT

a. White box: erythrocytes

b. Black box: leukocytes

c. Oval: platelets

d. Pale area: liquid plasma

32.  Blood CT

a.     Higher magnification


     b.     Can you ID the different types of cells?

Muscle Tissues

1.  Comparison of the three types of muscle

2.  Skeletal muscle used to be called striated muscle.  Notice the striated (banded) long cylindrical multinucleated cells.

3.  Skeletal muscle

a. The transverse sections shows the cylindrical shape of the fibers but don’t show the striations

b. Observe the longitudinal section for the striations

c. Both sections show the multinucleate structure of skeletal muscle

4.  Skeletal muscle: transverse section demonstrating the individual muscle fibers

5.  Skeletal muscle


a.    Very high magnification


b.    Note the striations and nuclei


c.    Note that there may or may not be spacing in-between the fibers.  Compare  slides 2,3 and 5


6.  Smooth muscle: Note the tapered nature of the cell, single tapered nucleus, and lack of striations

7.  Smooth muscle:


a.    Higher magnification


b.    The dark tapered nuclei are very obvious

8.  Cardiac muscle: Note the overall “ripped” appearance of the tissue, which is due to its branching nature

9.  Cardiac muscle

a. This is a magnified section of cardiac muscle

b. The intercalated disks have been stained

c. Again, note the branching & striated appearance of the tissue

10.  Cardiac muscle

a. Note the very apparent branching (splitting) 

b. Can you ID the striations?

c. Can you ID intercalated disks?

Nervous Tissues

1. Note the different parts of a single neuron

a. Can you ID the other two dendrites?

b. Note the length of the axon

2.  The cell bodies & dendritic/axonal extensions should be very obvious.

3.  All neurons share a cell body, axons, dendrites, but specific shapes may vary.  Look for extensions from the cell body.

Integumentary System

1.  Scalp

a. Note that the epidermis is made of “flaking” stratified squamous”

b. Observe the hair follicles embedded in the dense irregular CT of the dermis

c. The hypodermis is obvious as a clear band of loose adipose CT.

2.  Thick skin

a. Note the very thick stratum corneum.  

b. The next area represents the other layers of thick skin but can’t be easily distinguished into their exact layers (the stratum basale is at the dermal border)

