Histology Lab 4 – Connective Tissue and Bone
Slides.

MUSCLE
34 & 35.  Smooth muscle cross (xs) and longitudinal (ls) sections (pp. 77, 203).  These are cross sections of the jejunum and the ileum of the small intestine.  Note that in tubal cross sections, circular smooth muscle layers will have a longitudinal section while longitudinal layers will be in cross section.  Anyway, examine the fibers cut in xs to see that the nuclei are located in the center of the fibers (you may need to use oil emersion).  The preparation may have an outer very thin layer of xs of smooth muscle fibers, a thick layer of ls, and then a moderately thick layer of oblique sections.  Compare the shape and position of the nuclei in the cross and longitudinal sections. However, your preparation probably has an outer layer of longitudinally arranged fibers and a thick inner layer in xs. 

NOTE: Smooth muscles may appear like dense CT (either regular or irregular).  You can tell the difference by examining the nuclei.  In smooth muscle, nuclei are fairly numerous and randomly scattered throughout the fibers.  In dense CT, since the fibers are extracellular (collagen), there ar no nuclei within them.  The nucli are more sporadic and belong to fibroblasts that make the collagen.  Also, smooth muscle fibers are distinct units, while collagen fibers may be fused into large bundles.  Compare connective tissue and smooth muscle on this slide.  The CT lies above the muscle layers.  Also, you can find CT in other slides in your box.

36.  Skeletal muscle (isolated, rather thick section) (pp 75-84).  These fibers were teased apart during preparation. They show the peripheral position of the nuclei pretty well because of the three dimensional image (provided you are using both oculars!).  Notice striations.  However, you probably will not be able to view the striations very well at high power because of the thick slice.
37.  Muscle composite (pp. 75-84).  Great slide.  First view the slide grossly.  Then, under the microscope, see if you can pick out the different kinds of muscles on this slide. You may want to come back to this slide later after you familiarize yourself with the features of skeletal and cardiac muscle.

10.  Skeletal muscle of the tongue. (p155)  Find the skeletal muscle in this slide.  In this stain, you should be able to see the streaking of the myofibrils that run parallel to the fiber itself.  The skeletal muscle makes up most of the body of the tongue.  Observe the different orientations of the fibers and then flap your tongue wildly about for full appreciation.

Slide at demonstration scope.  I’ll have an oil emersion objective on skeletal muscle to show the striations at high power.  Note the thick dark pink A-band alternating with the light I-band, with the thin Z-line in the center of it.  The H-band is a slightly lighter band in the center of the A-band.

38.  Motor end plate (p81).  At 100x magnification (10x objective), look for regions where you can see thread-like strands over the muscle fibers. They should be separating and spreading out (arboring) over different fibers as they terminate.  Examine this region at higher magnification, and you will see patches of black dots on the fiber surface.  This is the myonural junction (motor end plate on muscle, terminal butoun on nerve) where the nerve activates the muscle to contract.

39.  Monkey cardiac muscle. (p 83, 85).  Look for striations, intercalated disks (dark bars across the fibers in longitudinally sectioned fibers), central location of nuclei within the fiber, and fibers that branch.  Compare cardiac fibers to smooth muscle fibers which lie in the walls of large blood vessels in the heart.

40.  Ventricular myocardium (p. 83, 85).  Try your luck with this one – it’s a doosey.  Look at this with high magnification or oil immersion.  Each fiber is filled with myofibrils (light grayish) and mitochondria (darker purplish). These mitochondria are arranged in rows, which are prominent in longitudinal sections of the fibers.  In these, you see a dark row of mitochondria lying between layers of myofibrils.  In cross section, you can see individual mitochondria as dark round structures lying between the lighter myofibrils.  Larger ovoid or spherical nuclei can be either pink or pu4rple, and are in the center of the fibers.  Note the intercalated disks in longitudinal sections of the fibers.  Capillaries and larger blood vessels run between the fibers.

41.  Perkinje fibers (pp 119, 221).  Another tough one because the slides we have are so crappy. These are modified cardiac muscle fibers that come down the interventricular septum as the “bundle of His”, and then run along the endocardial (luminal) lining of the ventricles to activate the normal cardiac muscle fibers.  Note that these fibers have a reduced content of myofibrils and are much larger than the normal cardiomyocytes.

NERVOUS (START)
42.  Spinal cord smear (p. 89).  This is not a slice of the cord, but a smear of cells from the spinal cord.  Find the multipolar neurons and note th nucleus within each neuron.  Look at the cytoplasm under high magnification.  You will see fine fibrils oriented toward the processes; these are neurofibrils (mainly intermediate filaments).  A granular densely staining area is the Nissl body, and a region that contains very little Nissl substances is the axon, while the other processes are the dendrites.

43.  Left Empty on purpose (these are in the mail).   First study the xs of the spinal cord and dorsal root ganglion (p. 97, 101 in Eroschenko).  Then grab a slide in the black slide box on the side table – there are only two so you’ll have to put them back in the black box.  This slide has a section of the spinal cord dorsal root and dorsal root ganglion coming out of a least one side.  Hints at orientation:  the deep cleft (ventral median fissure) tells you that this portion is ventral (toward the floor, or anterior);  the largest cells of the gray matter are the motor nuclei, which occur in the ventral horn.  The outer portion (white matter) of the cord is filled with myelinated fibers (looking like small empty spaces).  The inner gray matter has the cell bodies and is shaped like a butterfly.  The ventral horn of the gray matter contains the large motor neuron cell bodies.  These innervated the skeletal muscles.  Also identify the dorsal median septum, central canal within the gray commissure, pia mater, arachnoid membrane, dorsal, lateral and ventral horns.  Cell bodies of interneurons occur in the dorsal horn and cell bodies of sympathetic neurons are in the lateral horn of thoracic and some lumbar segments.

44 & 46.  Medullated (myelinated) nerve and “peripheral nerve” ls and xs (p 93).  In these slides you should be able to identify the nerve bundles, fascicles, epineurium, perineuium, endoneurium, myelin sheath, and axons. In long sections, you should be able to see the nodes of Ranvier (p. 95):  follow the neurons to see the breaks in them.  These breaks are the nodes of Ranvier, which are regions where the myelin sheath is interrupted.  The nerve action potential jumps from node to node.   Also, you should see some blood vessels located between the axons.  Can you see any preparatory artifacts that tell you how thick this slice is?
45.  Nissl bodies (p 89). These are coarse, basophilic granules representing the endoplasmic reticulum and the free ribosomes of the neuron.  These bodies should extend to the dendrites but will be seen only in limited supply in the axon hillock and the axon.
