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Light Microscope and Microscopy

Tl b BB VLR A B4R (B 1-D) . % HaE 3 MEERL, MR
B YEMESE. BARASRCERNEM, 74— BBk, UERE. ¥
BRI AR R G ST BB, BB — SR W B HOR R B B
SEWRPREE . BB BB B RS BSOS BTRAR .

B 6 R—DHLE R A8 8 SR E AR AT RHBANT A £, BYEN
FREHER EJ7, ALY MBI B EERY S L. ATLUER AN 8Y & EBhE
B AT REVLEZE RN AT A,

AR AR LR AR A, T 91 MR SR B A3 b, ZERATEE T mT FRLAAL,
TP R A B T U A 40 VR .

o
o
§
g
$
g
.8
8
8
. §
$ <
i
£
g
8
8
g
g
3
2 §
g S
8
8
¢
> 4
. §
S ¢
o
g
3
¢
3 ¢
2
. 8
= 3
3
o

 The conventxonal hght ‘microscope is composed of mechanical and optical parts (Fig. 1-1). The
‘optlcal components consist of 3 systems of lenses: condensex:y ob;ecuve; and ocular lens The con-
denser collects and focuses light, producmg a cone of light that mumlnates the objeet to be observed.
The objective lenses enlarge and ; project the mumxmted image of the object i m the dlrectxon of the ocular
lens. The ocular lens furthamagmﬁes this nmgeandprogects it onmthe vxewersreﬁna. The total mag~
P nification is obtamed bymulupiymg rfxe ma.gmfymg puwex of the objecti :
m t:ht: :

image o focus At lower magmﬁcat:on the coarse focas ad;usnnené knob should Ee used. and at
higher magnification the fine knob should be used. .
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Histologic Section
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I a permanent section is. desired, tissues must be fixed. To avoid tissue digestion by enzymes present
‘, vvtthm the cells (a klysxs) or by bacteria and to preserve the structure and molecular composition, pieces
 of organs should be promptly and adequately treated before or as soon as possible after removal from the
animal’s body. This treatment—fixation——can be done by chemical or, less frequently, physical methods.
In chemical fixation, the tissues are usually immersed in solutions of stabilizing or cmss-hxﬂnng agents
called fixatives. Because the fixative needs some time to fully diffuse into the tissues, the tissues are usu-
ally cut into small fragments before fixation to facilitate the penetration of the fixative and to guarantee
praservaﬁcmofthenssue. Inttavascalarperﬁsswnoff’mttva can be used. Because the fixative in this case
rapidly reaches the tissues through the blood vessels, fixation is greatly improved. ;
~ One of the best fixatives for routine light microscopy is a buffered isotonic solution of 4/
fommldehyde The chemistry of the process involved in fixation is complex and not always well un-
derstood. Furmaidehyde and glutaradehyde, another widely used fixative, are known to react with
the amuie groups (—NH,) of tissue proteins. In the case of glutaraldehyde, the fixing action is re-
inforced by virtue of its being a dialdehyde, which can cross-link proteins.
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Ttssuas are usually embedded in a solid medium to facilitate sectioning. To obtain thin sections
with the mcmtome, tissues must be infiltrated after fixation with embedding substances that impart
‘ ‘the, mssue. Embeddmg ‘materials include paraffm and plasnc resins. Paraffinis
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, affir m)beddmg,ort:ssue mptegmuon, is ordmanly preoededbynmnmnsteps !
dehydran"andcleanng ﬂxewata‘xsﬁrstexﬁantedfmtheﬁagmmtsmbeanbeddedbybaﬂungﬂm %
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o{:nnxturaofedmwiaadwater(muaﬂyfrom?OleOO/ ethanol). The
ethanol is e solvent miscible with the embedding medium. In paraffin embedding, the sol-
vent used is us y;xylma \s the tissues are infiltrated with the solvent, theygummllybecmnetransmmt
(clearing). Omeﬂxeussuexsmq;regnatedthhﬂlesolvmt, it is placed in melted paraffin in the oven, typi-
cally at 58 -60. 8°C. The heat causes the solvent to evaporate, and the spaces within the tissues become filled
with paraffin. ’Ihetzssuetogetherthhztsmpregmnngparaffmgetshardafterbangtakenoutoftheovm.
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The hard blocks contammg the tzssues are then taken to a microtome (Fig. 1-2) and are sec- ?
tioned by the microtome’s steel toa thickness of 1-10pm. Remember that 1 micrometer (1;‘1’1’1)—
- 0.001mm=10"*m;1 nanometer (1mn) 0. 001pm- 10~ mm *10’911» The sections are ﬂoated on
water and transferred to glass shdes 1o be stained. L , ~ L :
A completely different - way to. prepare nssue semons is to submxt thse nssues to raptd freezmg
In this process, the tissues are fxxed by freezing ( physxcallyy not chemically) and at the same time
become hard and thus ready to be sectioned. A freezing microtome—the cryostat has been devised
to section the frozen tissues. Because this method allows the rapid preparation of sections without
going through the long embedding procedure describeb above, it is routinely used in hospitals to
study specimens during surgical procedures. Freezing of tissues is also effective in the histochemical
study of very sensitive enzymes or small molecules, since freezing does not inactivate most en-
zymes. Because immersion of tissues in solvents such as xylene dissolves the tissue lipids, the use
of frozen sections is advised when these compounds are to be studied.
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FT-E LEAA EPITHELIAL TISSUE

(—) WARE Synopsis
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1. Features of epithelium Cells arrange in sheets or bundle; often sitting on surfaces of body
and organs; having polarity with a basal pole and free pole; closely arranging with a few intercellu-
lar substance; no blood vessel but rich in nerve endings.

2. Functions of epithelium Protection, secretion, absorption, sensation etc. .

3. Classification of epithelium The epithelium is classified depending on their chief functions,
The common types are covering epithelium, glandular epithelium and sensory epithelium.

4. Classification of covering epithelium According to the number of cell layer and the shape of
the cells, the covering epithelium is commonly classified into simple squamous epithelium, simple
cuboidal epithelium, simple columnar epithelium, pseudostratified ciliated columnar epithelium,
stratified squamous epithelium, stratified columnar epithelium and transitional epithelium.
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§ 5. Specializations on surface of epithelial cell On the free surface of the epithelial cell there are 2
§ cell coat, microvillus and cilium; on the lateral surface there are tight junction; intermediate junc- §
8 tion, gap junction and desmosome; on the basal surface there are basement membrane, hemidesmo- 8
§ some and plasma membrane infolding. ’ , - 8
8 6. Glandular epithelium and glands ‘The epithelium having secretary function is called glandu-
§ lar epithelium, and the organ composed mainly of glandular epithelium is called gland. The glands §
§> have several types: unicellular and multicellular glands, exocrine and endocrine glands, serous and 8
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~ mucous glands, and mixed gland. iﬁemulticéllulér exocrine gland is frequently seen, and it usually 3
§ consists of secretary portion and duct. The glandular cells have three secretary patterns: holocrine, {

¢ apocrine and merocrine. o - ,
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% (2) Recognize each type of covering epithelium under light microscope.

§ - (3) Recognize different types of glandular cells and glands under light microscope or in atlas.
e Recognize the specializations on surface of epithelial cells in electron microscope or atlas.
§> ~ (5 Know the functional capabilities of each epithelial tissue type and relate them to tissue structure.
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taken from animal, H. E Stain, high magmﬁcaﬁon. A layer Qf simple squamous epithelium covering
loose connective tissue is observed, the epxthehal cells and thelr nucien are ﬂattened and very thm, ‘
the nuclei are stained deeply . ‘ '

3. Simple squamous ep1thehunr—mesotheimm—surface vxew( F:g 2—3) ’I‘ his section is taken
from cat peritoneum, Silver Stain and restain with hematoxyhn, high magnification. The epithelial
cells are irregularly polygona.l, the mtercellular substance in between the cells is very litter and
stained deeply by silver. The nuclei are round or oval and stained palely by hematoxylm in purplish
blue color, located in center of cell. ‘ .

4. Simple cuboidal epithelium (Fig. 2-4)  This section is takerx from renal tubu,le‘of ammal +HE
Stain, high magnification. On this section you can observe: the tubule consists of simple cuboidal epithelium,
the cell is cuboidal, the boundawbetween&xe oells:sciear, the cytoplasm is paieiystamed the nucleus is
round, relatively bigger, stained in purple color, and lomted in the centerofcell. -

5. Slmple columnar eplthehum (Fig. 2-5) Thxs tx&sue secum is taken ftom gallbladder of animal,
H. E Stain, high magmflcatxon. From this section you can observe the epithelial cell appears high colum-
nar, the cells are arranged closely, the bmmdary between adjacent cells is clear, the cytoplasm is stained in
pink color, the nucleus is elliptical , located near basal portion of cell, stained in purplish blue color.

6. Simple columnar eplthelxum (Fig. 2-6) Thls section is taken from small intestine of animal,
special stain, hxgb magnification. On thls secmon you can observe: the epithelial cell is high colum-

-~ nar, the cells are closely arranged, and a goblet ceH present in between them. On the free surface of
the eplthehum there is a striated border formed by numerous xmcmvxlh, stained in fresh red color.
The nucleus of the columnar is elliptical, located near basal portion of the cell, stained in purple
blue color. The goblet cell has a big top portion and a thin basal portion, 1ts nucleus appears trian-
gular, stained in deep purple blue color.

% OO(>O<><><>ooo00OOOOOOOOOOOOOOOOOOOOOOOOOOOOO-O()OOOOOOO%OOOOO-OOOOOOOOOOOOOOOOO&

6. BEAER LR (B 2-6) XA AWM R RSO IR 2 R AR, 40
HIHES % A — RGN . bRl T A R R A BT SR %, R, 40
R SRR , 57 F 4B R FE TR, R U 2 . ARORGA M OO K, SIS FP A , e BUIR 4E 6 £, %
E=M 0 T HMURH.

. BERAEHERERE 2D ZARAFHYSE HEREA, BEREWLEEE
JZ, WE RS T _EA R AT A HES ) R, RN, 0 A% 2 IR S B R , 2 F
AR L.

8. BEEABAEREKZ (B 2-8) FFBREE, BAERWN. A BAHYSE, Rk
LN R . AT X3 b B B L AR R A 1 7 B B R

9. HERY L (H 2-9 H.ERE, BERW. ZURBRASYeE, /Tl EER
B, 2 Z A R . BRI — R 4 2 5L 5 T SR AIR A R S R S T4 ooy
ROV, TEARZHE, REHY, BEK, REEE, BKRE, AL TFalbR, X2F
3~4Z VAL, R AR, R B, A LRER. R EELOR, B K
AF.

10. 228 FR (A 2-10) H.E Jefa, BESEW. %0 A A B, 7T W 1 & i
7~ 8 4 A J » 2% T AR M, 2257 05 T B T 3 5 1 s v, 4 i T o 5 B0 » B TR
ARG R . BRI E AR AR R , HES 2%, P R, AN , W BT . IR A 5L
JZ4H, AMEERIE , FLRFE . ZEWHRAE .

1L R ER(E 2-11D) H.EZefs, S5, %05 B A sh Y T F B, 77 03wt
FRECPERRIAL . BT Pl SRR AR A0 B R 5 5l 2R 9 e 0 PR 8 VB o A 2 4

OGO OO OO OO OO OO OO OO OO O OO OO O OO OO OO OO0



PRI LB 137 400 i HE S 3 o 440 R e 21 € ROWYE IR A0 M R AR B L 4
FEFETRR ST R . MO R e RS 456, 2 MaTRR '

7. Pseudostratified ciliated qplumnagr epithelium (Fig. 2-7)  This section is taken from trachea
of animal , H. E Stain, high magnification. From this section the epithelium is relatively thicker, on
the free surface ;)xfesent cilia stained in pink color, the cells are closely arranged, having no clear

boundary. Some nuclei are round and somé:afe oval. As the nuclei are located in different level, the

epithelium looks like striated epithelium. ,

8. Pseudostratified ciliated columnar epithelium (Fig. 2-8) _ special stain, high magnifica-
tion. This tissue section is taken from trachea of animal , stained with special method, showing spe-
cially basement membrane. On this section you can observe the basement membrane of such epithe-
lium is much thicker than another type of epithelium. » .

9. Stratified squamous epithelium (Fig. 2-9) HE Stain, high magnification. This section is
taken from esophagus of animal. On this section , you can observe: the epithelium is rather thick
and consists of many layers of cells. The cells in the basal layer are cuboidal or low columnar, the
nuclei are round or oval located in the center of cell, stained deeply. There are several layers of cells
in the middle portion of the epithelium, the cell appears to be polygonal, having a bigger body and a
clear boundary, the nucleus is round, IOQéted in the center of the cell. There are 3~4 layers of cells
in the super part of the epithelium, the cell is flattened and stained palely, the nucleus is flattened
elliptical, the boundary between adjacent cells is clear. L :

10. Transitional epithelium (Fig. 2-10)  H.E Stain, high magnification. This section is taken
from urinary bladder of animal. From this section you can see: there are 7~8 layers of cells in this
type of epithelium, the superficial cells are relatively bigger, ap;pearing' cuboidal or rounded and
bulge into the lumen, some cells have double nuclei. The cells in basal layer are low columnar,
closely arranged, deeply staining , no clear boundary between cells. There are several layers of cells
in the middle portion, the cells are fusiform, having clear boundary and a elliptical nucleus.

11. Glandular epithelium(Fig. 2-11) H. E Stain, high magnification. This section is taken
from submandibular gland of animal. In this specimen , you can observe the serous and mucous alve-
oli, which are composed of serous cells and mucous cells respectively. The serous cell is also py-
ramidal in shape, the nucleus is round and basally located, the cytoplasm is stained red . The mu-
cous cell is fSyrarﬁida‘l in shape, the nucleus is flattened, located kﬁeér,the‘ba’se of the cell, the cyto-
plasm is stained purplish blue and presents foamy appearance. . .
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§ (1) Describe the features and classifications of epithelium. e o

§ (2) Describe the types of covering epithelium and the structural features of each type.

i (3) Describe the classifications of gland and the construction of the multicellular exocrine gland.
§ (4) Describe the structure and functions of the specializations on the surface of each type of ep-
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§
3

_ithelial cell.
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1. Structural features and classification of connective tissue Connective tissue consists of vari-
ety of cells and much intercellular substance, which includes fibers and ground substance. Based on
the various combinations of cells and intercellular substance, in wide sense, connective tissues can
be classified as follows: connective tissue proper, cartilage and bone, and blood. In narrow sense,
connective tissue refers to connective tissue proper; which mcludes loose connecuve txssue, dense
connective tissue, adipose tissue and reticular tissue.

2. Main functions of connective tissue Connection, filling, supporting, nutrition providing,
repairing, protection and etc. / .

3. Composition of loose connective tissue

(1) Cells: fibroblast, fat cell, undifferentiated mesenchymal cell, macrophage, plasma cell,
mast cell, and leukocyte. ,

(2) Fibers: collagenous fiber, elastic flber, and reticular fxber

(3) Ground substance: water, inorganic salts, macromolecules.
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4. Dense connective tiss ftex:ldon (Fxg 3—5) ngttudmal section of a tendon, H. E stain.
Numerous pmk collagen f:Ea ] f:bundlés arrange parallel to each other. Tendon cells are present
in the mtewais betwaen the bumiiesw The nuclex of i;endon cﬁlls are ﬂat—oval and the cytoplasm of
them are not dxstmct. -
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f1e scctioh thh orgam vexitﬁ.‘ Thé ycytoplasm of each cell is perxpherally dlStnbutéd, and the nu-
cieus is ﬂat and hes to one sxde of the cell. ' : ~
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