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Preface

B HYELFEREBRFHNERSTARASR B YA K IERRR F R R IR

W AR R RRA SR R RS B WA R R R ST
-Abstract oo

Animal histology and embryology contains two subjects: animal histology and animal
embryology. What is histology? Histology means the knowledge of tissue, is a branch of
anatomy, in which the fine structure, function of the normal animal organism and their
relations are ‘studied. So, exactly, histology is a science which study the microstructure and
the relationship between the structure and function of living creature. What is embryology?
Embryology is a kind of science which study the processes and the regulations of the
development of the creature fetus. All the structure and function of organism generally
develop and constantly complete after a certain generating and developing process.
Understanding the regulation of éfrganism developing can help to better understand its
structure and function. Therefore, animal histology and animal embryology are closely linked
with each other, and conventionally classified as one subject in the education of animal
medicine, animal science and grassland science in our country. The research contents of
animal histology contains some different parts: cytology, basic histology and organic and
systematic histology. The research contents of animal embryology contains two periods:
embryo inchoate development and organ phylogenetic development. The main study
subjects of animal histoembryology are domestic animals and fowls. House pets and some
experimental animals are also involved.

The evolution of this science into modern histoembryology is an exciting and complex
story that encompasses more than three hundred years of human being’s recorded history
since the cell discovery and cell theory establishment. It includes numerous and diverse
applications of physical science, as well as the insights and impetus of many biologists.

Study technology of animal histoembryology including light microscope technology,
electron microscope technology, histochemistry and cytochemistry technology,
autoradiography technology, tissue culture technology, morphometry technology, in situ
hybridization technology and embryo transfer. In just 30 short years the séope of animal
histoembryology has developed rapidly with the continual progresses in science and
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technology, such as increased greatly the resolving power of transmitter electron microscope,
and depth of field of scanning electron microscope, immuno-cytochemistry technology, after
optical instruments applicable to histologic studies. Today, technology still advances and
histoembryologists are still the beneficiaries. X-ray spectroscopy, long the exclusive purview
of the physical sciences, is available to the biologist. Both wave dispersive (electron probe)
and energy dispersive X-ray analytic electron microscopes, flow cytometry and laser capture
microdissection are being applied to quantitative and qualitative elemental analyses of
biologic specimens. Modern histology will continue to grow and flourish as human being’s
technologic insights are expanded and applied to animal h\istoembryology.

How to study animal histoembryology? The correct studying methods are very important.
Histoembryology is a science which study the microstructure and ultrastructure of animals.
So, we should have the aid of microscope and electron microscope to study, and deal with
the following relationships correctly.

1. Plane and three-dimensional object. Tissue slices or pictures are the partial two-
dimensional plane image. However, cells, tissues and organs are all three-dimensional
solid structures. Different cross sections in the same organ can appear different morphous.
Tridimensional and holistic conception is needed in study. Use the imagination to aggregately
analyze the image seen, and master the relationship Pf plane and three-dimensional, part
and integrity.

2. Structure and function. Some cells, tissues or organs have definite morphous and
structure. The specific structure is the foundation to exercise function and activity. For
example, there is abundant rough endoplasmic reticulum and developed Golgi complex in
cytoplasm of plasmocyte which have the function of synthesis and secretion. There is muscle
fiber in intestinal villi which can stretch or shorten the intestinal villi and promote the nutritive
material conveying. Therefore, structural morphous and physiological functions are closely
and intensely related.

3. Static and dynamic state. Living cells are under dynamic change. The structure is
changing with the cell differentiation, metabolism and function exercising. Cells propagate,
decease, renovate unceasingly and the change in the process of embryonic development is
more predominant and complicated. However, the structure expressed by slice or picture is
only the resting image at a moment. Therefore, we cannot learn this subject well unless we
are good at understanding static state in dynamic changing.

4. Theory and experiment. While learning theories of this subject, great importance must
be attached to the training of practical manipulation skill. Various light microscopic samples,
electron microscopic images, paraffin sections, embryo models and etc should be observed
seriously. Try to aggregately analyze what you have learned and combine the sensible
recognition and theoretical knowledge together to deepen comprehension, so as to build a
solid foundation for further studies.
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AL E RS FOIE AL =R PG P 12F, TR R URENRE
FE, FMEDHF LR Y, ShPHL % (animal histology ) B IEH & SRR
ZER) R HAREIhBERORL s SRR (animal embryology ) BWIRX B & VUA LA . K EFMA
JHALH R 2E . MRS RS I RER R 2L — & A4 K Rl B Z #TE A W 52
. T TR BAUVEMZEER L, 7T AR, Frlh, shid S =it
M F=RHA A EFBVINNERR . EREIVES . skl S5ElREER LE T
TR HKE B8 I — TR

YA L RN EIEAMEE . EARLL 2R E REHL S =5

R (cell) BMHUATE SEFINEERI AL, ZHBRAH . £ KA T MNEESE
AL LR

MR (tissue) SEHIFZELFTIEE L& VIAICHI LM, £ 40 MR B4 & 78— BT #4 o
HIARREA . HLE ZMKR, AR AE —E B A, MR HORIE . ShEEMIZS M4,
WHUABTA BAHR NIRS, B ERAN, Saa8. NIALMMEAL, FRoEAHL
( elementary tissue ), {HBEE ITRHL AR AIAWTRA ,, BORBEZ A INEH . —FPAHZNAH
M RE R Z MR, HEFEOWEA AN, Eit, EARAZR I HE R
=44, .

#E (organ) RHIJLFARIMAHALE —EMMESE TR, Wi, . B WfEE.
B—E &AL SE W FRE A FEHLEE

%%(wmm)%$W§W%mﬁ%ﬁﬁﬁéﬁgﬁmﬁoﬁﬁ%ﬁﬁ%ﬂﬁﬁﬁ%%ﬁﬁ
MSLHIDIEE. WIBRARGHE . RIRE . BREAREAM, FEZHAURRKIBRAHRIIGE. &
BYASBMZE, B, R, WML, B, BRE. Hik. WPl IRMAFEERGH . &1
RGBRAAEXT S, AR NG, MBI T TE &R EmED.

YR FERII R NSO R A TSR ERALET N, srEafEZE. o
. BIES5HHE. =REERS ML EBESEES; FEERBSSERENAKE MRILY
AR, ARESNAEEMRHRFHAT.

AR KRG R EY . SR MR R SR MY R Z —, BERRD)
%mw&%%%W\iﬂm%&ﬁiﬂﬁﬁﬁﬁﬁﬁ,ﬁﬁ*ﬁﬂﬁmwméﬁﬁ@\%ﬁﬁ
AR ERAL 1 B A 1 T IERE AR . A BHE R ST F M IESE, X5 RS Hs
AR EBVINIKR, NS EEIYEEL RIS RES . RR2H:. ™
PR R BRI FE R B . BH2E | RTS8 G IR B e L,

MELFE R A RBE E

BEERI AR AR BB, AL RGBT IIE & B . I\ & B4 I A0 40 2 U B B S T
T, HEZNERBZT T 300 ZEMTE ., 1665 4E, Robert Hooke FH H il H i k85 WAL # ok
WA, RITHFZ/ME, IBEmAA “cell”, B4, Bf/5, Leeuwenhoek FIRFM KRS ZH

1.2 HPELFREBEFARRESE

ABojoAiquig pue ABo|O}SIH |ewiuy
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THF. Lo4iM. UgniuFnpE 24 s, 19 tH42%), Bichat$&H T “HE X—&H, FHK
HURBILLSY 9 21 B 2 19 40 30 45K, Schleiden F1 Schwann 4353115 th A A S 40 12
ALY, RIS T AMAE, 19 e HALLE, BEEEEBMEE. VIR ER R arikm
AWt 5 7EsE, i THLS A KEA R, 20 42 40 R, BFBEERH, 238K
ek, AFCRIL R BB IR ol & B R R BRI AR AT BB MR TR AR
YIRS . XSS I A I AR 3 B 2R RO A AR TR A ST

FEEREHE, BB AR EARTRIIEN A FASE, AR AR,
SR LRI MM 2AAR L T B BREAR . POCRBOEAR . JRAIZSEAR . BRI ALK
THREARSE, XU ARMWIZH, FHRNEARWRE, PRSECREY K, BT & F R 5
AERHANSE, BABARTEMGIA. R, RRHZHY . PR T 8%, o
IRRA LI, T EY . dfEEY . MENTWEE, HPHOSAEENALENE.

MREEHMEEFEEMEIBNERAEMEENEZLIR, MALFTEY*
( developmental biology ). AMfITXTIRAG A& FA T HNIREH TR SR, HAEFE LR
+ 2R AR & B T T MEE; 17 42 50 454X, Harvey i “—VIAAriE R A" IR
% ; Leeuwenhoek #l Graaf 735 A B+ 500, & “WEGL" 2#ut, INATER FEINFI
EAMNOYE, FHZEHK R IRIL; 18 thednt, Wolff #2247 “Hislie” 2#iUi, AR
FRRZ T AR A2 A S R I s 19 2 LUE, MR AEZS BB, &
ETJeE, RIBTESZR A AR AR (PNA) W, AR RERILESBE
MM FER, IR E RS NERENESINELRIT; 3] 20 e 70 448, K8 R ILEA:,
90 FATERESI YR . FEERIERARIARE, AWM R & AR H ST Z .

BN F R R F I R A

S H L R RG22 U A TR S /R N EEA NS, FER A BT WE T
Fo I B4R (light microscope, LM, RS ) TATILMEEMPRCESM, HaBxs
4 0.2 pum, APRBEIATLKZ) 1500 f5. HLF B35 (electron microscope, EM, fRiFRHEE ) T
Bt WL S5 RR R4S M (ultrastructure ), FAMPERATGE 0.2 nm, AREPAHCKR 100 %, 7054
BEAHER T AT R A AR R R

1 um (f#k, micrometre ) =10° mm ( ZX, millimetre )

1 nm (442K, nanometre ) =10” pm=10"° mm

FEEEMBARR) CHEAE, AN HL R ER R FERANES, WRHRTE.
PR LA A S BR TR BB AT .

1.3.1 e BHMEAR

— Ot B (E1-1) 2WEHLAY AT AR, BUrEd 2, SR E e ExE,
FHAFREARREEEE . REENK. BB, RAAGE . KRESWKREQE, AU
MLUIEL 3 ~ 8 ym ML . A RAA A NG vE s s il -, AT RR R R, B
BHAEMBAG T REARR, BEEMRY A, MK, SHESREAS T HEER T A
BUR R GGG A G R F A AT HI B A B REHS R HE R . £ LiR&




Fhi it B, BARYEASE RBTSE B B9, RN A
Qufa ik abag, WU R BT T T,

AR REAEEHAR (hematoxylin ) FIfH
41 (eosin) ufa, fRIFK HE et F5AOKS vlKs 40 2
PAL ) % 2, 5 R 40 G B PN A A BB S L R S 8, B
Z1 A 22 55 A0 M A R B e R £ . TR R AROKE R Bk
CHEGRL, BERCLYL B 45 H S vE P ( basophilia );
ARG R, REw I B8 250 h B R
(acidophilia ). XTHEPEFNRRYE YR AN AR,
HH¥E ( neutrophilia ).

YR NELEMEHERBEA)E, AR
WIR R, TE bR R A R ORI B fEH A S5 |,
X R R PR R P (argentaffin ); A IR B A e
REEAH PR AR 38 J, 75 ik JE R A BB ff Kk R, X B -1 e 5 s
Fit B Ve PRI AR (argyrophilia ), 74 F 40 i 8 20 41,

ARG R i, R QAR SRR A B EARR, X 28 57 AR 5 e v
( metachromasia ), 4. FHH WYL ABKANMIET , 5T Y A 0N 08 G SR 41 i A SR 15 0.

JUMP R AR

13.1.1 RHABHMBEAR BB (fluorescence microscope, FM) & F Sk M E b5 A th
1) B RV AT R J aslbmic ARt . b B R HDOEY R, n: W2
H@ﬁlﬂ*%%ﬂﬂﬂ%ﬂ%%&?%ﬁﬁ@%}'ﬁ; JFE- AR i AR I R E R M A R A 2
BTG FEMBNT MR 2N RREEY R (L. - Rk, d80%
%) EFBIERATEARBANTOLE, AENTAENET. WAREFLYHEH —EMNIOE.
MNP TS ] 5ROER G AT B IO, WRZEE ST IER ] 5 DNA 454, #T4im
DNA EF8E. 7OtBMEE ZHTREME AR, BUZOERRehik (—Hisk—
Bi), RIARN TR AAAE 55046

1312 MHEBMBEAR 2 B8 (phase contrast microscope, PCM ) Fi T W ZE4H 41 1%
FHEMAMATE S, EHRTEEN, —
FROCE T ARG o Pranfase g R 450, HER
ﬁ%ﬁﬁ%ﬁ%ﬂﬂxﬁggﬁéﬁﬂﬂﬁﬁﬁ%mﬁ
K= MR RIS, $ ok e g2 55
B I 25 T AS B BN . IS IR0 58 0 F 5 B A
ZRMEE, ERREMBOLREBRY & LT,
VREBYERT I, 8T WENS M 7ES: 57 M
JECRE b ()T 4 ML .

1313 H£REFBAAHEMBER
LM B B (confocal laser scanning
microscope, CLSM ) ( & 1-2) 2 i & B il A%
— P EEUE . B PR AR R A 2R B 1-2 EREELHNEME

1.3 HYERFREBFOFAREAR

ABojoAiquig pue ABo|o}sIH [Bwiuy



(B B RS S &

EUBOL LR, RAXRERBREMNE RS, LA MILE R RGN HH S
HEAT “HER = 4EMTAE B . CLSM AT I T4l & FHEOETMC IR R . 40 SZ 4688 )
TR AR Ak . BETE TE AP A5 2 (I 2 . DNA KE# 0755, Rk, CLSM vl B . P
M Xof 248 0 P TR A S A 1A T RE 1 R R R E o

132 HTFBHEAR

W T B 8% (electron microscope, EM) ZLIH F & GF#s (H A ) AAEOLIE, UUHE
FRABNE, DHEUBERAEICEEE, BB YIREIN BP0 EUEMWEE, &
M SEA S REMERRE (K 1-3, 1-4),

P s

1-3 BEHHETRME B 1-4 A T 2R

1.3.2.1 #BHHEBEAR BN HESHEE (transmission electron microscope, ’TEM) WLEE A
Map B (B 1-3 ), —MCRAR ZRESERERIEE SR, &M istiE, YA
Pl BRI SABEEY E (JBEHR 50~80 nm ), L EELRIE TG, R ERE FUEK,
PRATEDIERE 2B AR ZENEMER . S ELSRERENSEWIRBE FHER; SRS
PR T EMK, XFhYL@FRIEYL (S (positive staining ); # R4S E G, HEARR &6
W, WFRFYE (negative staining ).

1322 HFEHEAR BRI HE (scanning electron microscope, SEM ) W24 41|
i e e E BB RO A LS (B 1-4), PSR AART R REEY R, A8KEE. FK.,
FHejG, EEREBRSBET RN, AMEEmig A, JIRK. BB IERRE,
BEPEREK. FRTHEMARERENEE. MEE. 4E%.

1.3.3  HELFEMAAMIIFAR

HZk2 (histochemistry ) F4AMI L2~ (cytochemistry ) 25 Ffk2E . PR 527 i
H, XHELMAMET & NEY T EN . e, EEMINEERRNMR . XRHAAFSE
Yk, RIEEFME S RBRRMN—IEA

1.33.1 —RALAMESHMMAE EAFAEEpERAR SHE .. sy ikt

FT1E Z1




o=, FAEIRAIE A BUTTE ™Y, SR 768588 T WS HITTE W 3 6 i TR 1 B UKL 1Y
KN, HICRHE XY R ECE R ALE . IR OEA BoRH. AETERR. B OREK.
RE R AR . G R 7 F< 2 W ( periodic acid Schiff reaction, PAS ) ), AJE/R4H
21, b 2N, SR P AT B, EERL S Y Schiff K 455 TE Utk T
ULIE™=4), DAHORAE 2R & &, :

1332 HFEHLMAL% (immunohistochemistry ) EF|APLRIUIASE TS G B R
I, DARAZS . PR BORERSTFYRE . HorkRenBsaikshy
HAFEMEAR, 1ENPUREAREG ZYRE 5 —Fhsh PR vy 5= A4 48 0 A 47 F-vE b
T, SRIE MBS i IS PR B R BUIAR, BT ER . B, 8 BRI &SR,
FABARIC B HTALN BRI (L2 0) B B4, A2 sl i Hh B IR BN S e bRie bR R AR AR
i, VIR inic BB, BNy (BUR) MamEii. mA%RE PR e 7E
BB TIE, ATORC AT EZOL B MEE T, FBSAE SR T LE MBS T W
%, AL LE AR R, REES . EERSR A, BCBCVARE IR
hEENHRFE.

1.3.4 JUR B ERAR

st A BEAR (autoradiography ) XAREINL R /REEA, KRB A% R S HARC Y E
ASYIENS A RN, RS, HEREREGZYIET, SR BB A 4L 4L s s i
BRI RRF, fFEREPREY R RLE RIS, A TR BUR A R = R B 5
SYERA TR PRI, FHAEFCNERL, @BEMERE, B T WERC
VIR B o A L ﬁ%ﬂ@ﬁi%’ﬁ??igﬂﬁ%?ﬁ, EHA PR, HC. ¥S. PL. BIS,
WK *H bR R E R A SRR, 3~5 min J5, &AEMENRMNEREAR, BEET
F/RER ARRAEIN T, RIEHEE TSR, RERRT4HMsr. Fitk, BB 2R A
SRR Y AN BRI . s34 . SR HR AR s ARt R .

13.5 HBUHEEFHRAR

HEUESE (tissue culture ) XFRAESD Cin vitro ) iR56, ETETCH S T BUHLIA A 15 2 21 5%
IGAM, TEMRSME BRI R R SRS, TSR . AR AE IR ANE TR TT SR N B A AH ]
I, MERAESR. A O, M CO, b, BEEMBER . pH. BEABES.
Z AT EEMEY ¥, m%%ﬁﬂﬁhlﬂ?ﬁ?ﬁ?ﬂm@ﬂ‘]ﬁ%%”ﬁ, FE AT WL SR 4t L g 38
W, sk, B3, B BURMERESSTL, DAY BEE AT IR,

13.6 BAITER

BT EAR (morphometry ) & F| F % 43 #71X (image analyser ), X FRE &R 5#r R4
(image analysis system, IAS), iz FEC#MGETT# X4 2V 40 M k4T —4EF = 4E TR 251
BT, A4S MR AR REGE . TEE. A . RERARERE LS EEE 2R
Hk. MNIfE#E SR et ErmER, RS THEHA bVl & maEe t kg5 .
ZHARN FAEYESF 5EFZ BN —TH 2% R 2, BIEWEN—N03Z, XHREDIR
2% (biological stereology ). FEMT{UREE L2 . BT AANTEN T —R &R =5, 1]

1.3 MYERFREBEZNFHREA
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(FoW) RS EEY

SHAY R B RLBHETIR, el 5mE, St SR BRILAREBILEERE
Mo fESMAJE, BENETAE. WEMGTT, LA SEGHRAE, AP s T
L A A R S A AR

1.3.7 JRAIZREER

JEAiZ% 38 (in situ hybridization ) Z—FXER>F2ACH AR, FFRICH DNA 5 RNA
Bf, RMIEAE P mRNA H DNA JF8 R B, JRAIAF ST 40 & s 22 kel 8 1 5 B 2 PR 3k
T F KR 4 AT B f 2R3k B L5 A AL

1.3.8 i giHA |

A A (flow cytometry, FCM ) J&F
WA ML (B 1-5) HATHM . EER
FHER. HEIEAR . BOtEARMBAERST—
K, BRI B, AR AT AR
. HERA . UL, I EL[E) B A B foRs (38
WORANML ) B ZWUREME, [RIB AT X A A
A, BRSSO AP BORL, AN & 4
Rafk, MEYRNTEREERE. PHERHkL
PSS A YISEFHE, FEMLUER

AR T AR AT . Py A
FHORI . Qe ks SEAST . 4 S A A DNA
FEARSHT . TRECHRHE/NERAE B 5 43 E A 40 A A 5 B I 4

1.3.9 i

JERGFEAE (embryo transfer ) 24 i FLBh ) (AR N SRS IR AG , B AE B[R] 20 & 1% 0 32 4K
SN, AR ERFERA, BETFIEEER. HERGQBEEROBUY . K. R
RBAEE ., AR, ZEARCEA—MERANEY¥FE, HNHATFaIWE™. eS8
ZHARES . VREMEBEREE . FattEim. REREREMELEZHREVFEEERE L,

AR F RIERFRIF I A

141 “FHESIAENXER ‘

HAY) ek B R R 4T AR, AN . AR R SSRGS . R —
HEMARTE T 2R HARNIES . EFIBNB& T IAFRAES, KERLH, {EhE
BB AT, EREVE S, R SEENXER,

142 ZEW5IIRERI KR
HFpAp . HARAREEREA —ENIEREH, FrEmE R Thaeig s 3Eat,




AR MR N A B BRI AR AR R R R EE S, HA SRS RIEE; e
WEA A4 EHET 4, et EFFYBNSE . FIL, B0 54E IR R B R HCH .

143 #ESHIEHRRR

EAMAL T a2 e, fEdfre. BT hend e, Hambpizmi
AR AR AWTBE TS . SRS FEMRRA R AR E R R EME R, M)
JrEE R PR G R R BRI R E R ik, N T AShEZe R B E s m A,
A REF A RAR

144 Hie5LEK

TE2 S ARG B[R B, 1 5 B A SEBR R E R BRI R, BB LB A& RO AR
A BEEGR. LUTH . BERERS. #TEA0, BN SERRIRE LSS
S, INFERAE, KD S SRR T I R SL A BER

1. 3R 4 5% FoBE B 3 BT 5 2.

2. R MR AR B A R T AT 2 2
3. B EREHEEATRE?

4. ZIAMRE. EBmM L
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E25 fAm
The Cell

B B E A B AEE A S A S B
B RAYHE 5 ThEE B sk
B B S B B pEESET

- Abstract

The cell, as the basic unit of an living organisms, is composed of 3 basic parts: cell
membrane, cytoplasm and nucleus. All the study on lives is derived from the investigation
of cells. Cells are bounded by a cell membrane, which is not resolved in thin section viewed
with a light microscope, but in electron micrographslat high magnification, the membrane
appears as two electron-dense layers separated by an electron-lucent intermediate zone.
They consist of a bimolecular layer of mixed phospholipid with their hydrophilic portions at
the outer and inner surface of the membrane and their hydrophobic chains projecting toward
the middle of the bilayer. Cholesterol and varying amounts of proteins, glycoproteins and
glycolipids are intercalated in the phospholipids bilayer. The above described “mosaic” is
called the fluid mosaic model.

The cytoplasm is composed of several kinds of cell organelles, which perform different
functions that are essential to cell metabolism. The rough endoplasmic reticulum has
ribosomes attached to the outer surface of its membrane; and the smooth endoplasmic
reticulum lacks adherent ribosomes. The rough endoplasmic reticulum is most abundant
in glandular cells that secrete proteins. In the liver, smooth endoplasmic reticulum plays an
important role in the synthesis of the lipid component of very-low-density lipoproteins. It is
also the principal site of detoxification and metabolism of lipid-soluble exogenous drugs.
Striated muscle contains a specialized form of SER which forms networks around all of
the myofibrils of the myocytes. Its principal function is the sequestration of calcium ions
that control muscle contraction. Proteins synthesized in the endoplasmic reticulum are
transported to the Golgi complex for further processing, concentrating, and packaging in
secretory granules for discharge from the cell. Mitochondria are present in all eukaryotic
cells. These organelles transform, with high efficiency, the chemical energy of the metabolites
present in cytoplasm into available energy.

The nucleus is the most important organelle of the cell, which is centrally situated



