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Abstract

Animal histoembryology 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 organism
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 scope of animal
histoembryology has developed rapidly with the continual progresses in science and
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 histoembryology.

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 of 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 kytoplasm 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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¥, DTS SLENY . ShH L% (animal histology) & IEH & &ML 140
GERY R HAH K ThREIRLY: . BhIENR2: (animal embryology) MR B EHIAK L. K E M
R MU R . MU 5 Fh 45 K R 3h REHE 75 B2 0 — 5 1 R AR R J i R 38 T T J AN AN T 58
¥ 1ETRHVAR B RSEAE b, AT bR LA TRE. Fibl, E8ANFNE SR
BT 1R A HE BN ERR, EREDMES. SR SRS EE B )5
KEAB R — T TREE.

LRI R N A OIS . AL EMESE REALE =55

Y Ccell) R BIPINUATE A S M FI T RE I FEA AT, BRI L AR KR B M TE L R 45
P HER o

27 (tissue) J& B 2 76 45 M) A Th b 2% D) AH OC (0 40 L, £ 40 o 18] s 45 & 72— i B i
R A BEAA . HRE SRR, NP E —E oM. ARYEHORYE . Dhae 45 1%
B, BHUART A AL MUK, B BN, SaAR. NAZRMMEHR, RARER
M4 (elementary tissue). fHBEHITICHL ET T MIAKIIREN, BRBEZ 1 RIMEY . —Fb
HANMPKGERMIIRE R Z R Z RN, HERBEEAR. Bk, ERAZMFEIZ—
U PO VEE LR

WE Corgan) &HJLMAFE AL — & MRS ARG Wit FF . RS 45,
B8 E A E PTG TR € A B HLEE .

AR Y (system) & T2 IREAH G2 B BAE1E— B . TR RGEAEMR A A THF 2 ARIAH XS S
SLIThRE. MW RS HE . WIRE . BEMERIRIELLI AL, AR R R D RE. B
BRI, . . WM. . BB, Wik PP, WIRFIASESE R . &1 &
G A RO, SO TR e8I G — 1, CEARE AR R T & PP A aniE sl .

PG F TR AR OB R R ENERERERKEHRAN . 6 G328, o
2 B SHE. SHREERS ML RS RS EEaFBE8RE RERKE ALK
K., APEANAEESMHTKRE .

A L% e a2 RIS 2 . ShIRLF R R 22 S L BRI Rl —, BAEERRS)
YINUAR A 50 AR BLEE S R A, it — PRI A & 3l . P s A Ao EEAL
128 5 06 5 B SRR AR . A RHE R SR 2 e L, X5 R SRR A B A AL o
HEFYMER, B IHESL SRR, RE%. RRESHE. PR RS
Bl ity Bh . MIRERFEE F IR E A

RS R BB F R A R 2

BRI B AR NS, W R TR R B . RIS R0 40 2 Ui i) ST
&, IR BT 300 Z4EMFIE. 1665 4F, Robert Hooke F B il (8K 88 M 52 K
W, ORILTUEE/ME, Ef4h “cell”, BIZIffl. BfiJ5, Leeuwenhoek FH i A BE A I
THRT. M. VGRS HMEE. 19 ¥, Bichat ##H T “HR” X—&id, IHH
HUARIZLZ04> Hy 21 Fho 3 19 tH40 30 4648, Schleiden I Schwann 437 $& tH ) A1 B W) 8 52 £
AR, AISE T M. 19 P HILUG, BEE Y BB, Y BR R RTTR)
Ao 57852, WS T AL BAR. 20 2 40 FE4C, BT BRI, 2 AN
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Sodt, WA RO LT R R E . TR K B B R U AT B R T K L8R
YRR o« IX LS I 48 I AR R 8 2R ML 5 2 SRR AL T 58 I FBR

Bl FF2E A, BRI T EARRIL N H T AR %, AR IR 4 RE AR,
T WS E R R AL AR U B 2R, REFBOEAR. R AR. BB S
ST EARSE ., XEEHARKIZH, FHANEAR AL, FFRASERARY R, EmHIT &
SRR AR EAHEE, EABAREMHEGTIH. 8, XRBEEV. BT —SHXNA
Z%RL, WMIRRARTE.. o TFEYE. HREELYE. MaNSWFEE, HPhHBagaEEm
HRFENE .

MRBAETAMBEEEMELTENERKKEMEZMEZLE, RARKETEY S
(developmental biology). AMIX MR KEMEERINREH TKHAMERE. HAEEETE
B R EERERAITTWE; 17 4 50 £/, Harvey &1 “—U14EMERB I
HI1fiR15: Leeuwenhoek Fl Graaf 73 Al RIUNG 7 500, & “Tkit” U, NAER FI
O BB UL, B RECAIG)L; 18 g, Wolff $&H T “#imit” 2#it,
IWHMRIGRE T i BB E 2w A M s 19 4 blE, MR R AS BE
8, ME ThMe, RHTESR NN ISR (DNA) , fFEfRERILE
SIS HMEMER, Wik E L& NEEESINE D RIT: 220 tHa 70 F£48, KEHR
JUEAE, 90 FERESN Y It . FEERFEZRABIRRE, ARG KT KA R H i %R
WA

HMPB LR F KRR F I TR R

B RLR 2 F VR IR 2 2 AT AR S5 A R TR S R R AR N 2%, E 20 A BB ot 47 WL 220t
o N2 EMBE (light microscope, LM, MFRNEEL) T AT W EMFRICE LK, HoPERy
0.2 um, FREIRICRZ 1500 f5. LT BB (electron microscope, EM, EiFREEE) THT
L GEMIFRIBIRE5 ) Cultrastructure), FHAFHFFEATIE 0.2 nm, FREEYMATECR 100 1% . 7E)6HE
SN H BT R B O R

1 um (3%K, micrometre)=10"7 mm (&K, millimetre)

1 nm (492K, nanometre) =10 um=10"° mm

BEE AN CE R, ARSI R B RG 2 M FRTF BN S5, W AR 5% .
U JLFR R FH IR SRR TR A H R

1.3.1 R

— e BaEE (B 1-1) RWEARY T FEABR. BOREEAZ, 5o B e R EE,
LA LR R R GEREE . REEBK. B, RAAE. KR R SE s, HUlA
PR 3 ~ 10 pm ML F . 5 AEOR A7 40 D A g PO P B o s T3 A TR D) T
B A SR ARIR A 1 R ARIEA VR, EESIRD) . MR BB A R T H R T b
FURRIR F s BRFA 45 AR R i R IS AL G RT o B s B S IR AR A AT R . fE B3R
BRI, NAREARKMBIE K, RAMENK R ETEAE, KU BT T
ITME




e R AL R 73RS (hematoxylin) FIFFAT (eosin) Heffy, fRjFK HE Jth. FhAKST]
G0 FHLAZ PN 1 e € SR A0 DT 9 FRVAZRRE AR S G i 28 €, AP0 v 2 504 T 1 B 4% oM 40 5
IRIIRAKNE Ak Gk, Redl H AL (B (M 25 MIFRIEBRTE (basophilia); FHLL NMRPEGE}, Bept e
4k, PRUERRYE (acidophilia). X HRAEFIERMEJRHESER 139438 %, Frb#E (neutrophilia).

RN AT LG IR G (B )5, AR RRARIE IR, B Rk 2B €5 (AR PHORL B 5 7 20 41 45
H b, XARFEFRCRERYE Cargentaffin); A S5 M A G AN REAEIIRARIE IR, 75 INi& 1A fe 1
HIL IR, XFPRFPEFRRER P (argyrophilia). 5 IR LR, F S Sbmlth ekl getant, Hg
g RGO A AR, XMEE KRR RS (metachromasia). #: F F 2K fi%
WG AE A BT, BRLJTT P R ORE B % il 5 40 8 T AN 2 W R o

JUPMRFIR BAHBEA

1.3.1.1 RHBHMBEAR “HEEHMEE (fluorescence microscope, FM) J& F kMW 8245 A vh
1 B R 2RIk LAY R G sl b id B4l i Fn &5kt . LR () B RPEDOCH, . pheegl
JROFCo UL PN 7 4 28 R BB 0 8 s JFIE e 4 R AR I (38 R A P AR 3R A &
RPN FELCPR R P o WA MR 2 AT YR N I B R R LA 5- Rk, H %
&) EHBAERTEARBERNZE, AANEHRNZET. WHRRFELHY B EN—ERKHE.
Yl N R e B oy ] 5 POE R A BT RS OE, iR ZRE 5N BERE T 5 DNA 454, T4
P DNA & &l . ROGCEMEE ZH T R iz, BUZCEREhiE (—Hiak
=0, LUSIIAR N BUR AR S o0 A .

1.3.1.2 MHEBMEAR MHZEEHMEE (phase contrast microscope, PCM) Fi T W 524 145
FEPIEM RS L M IEHMRICEEY, —BOCE N ANS 7 P40 s 58 S 45 . AHZE B
B RN Vit A0 AN ) B A L PN 5 e G5 A e P AR AN RIS AR, e 8 oA ' 85 B 2 S B BT IS
ZEMAFBIPEN . ALBEFEMIH BB Z BB, EROGEAMRCSREEMEm L7, Ve
EBDEW T I, (8T SN RS 77 MR L 7% 40 ..

1313 HREBEABBHMEAR HEBEVOLCHHE BB (confocal laser scanning

1.3 HYPBALAZREPEFOFHREAR
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microscope, CLSMD (& 1-2) I KA i — M G BB . S R B A =8 .
ABOE R GUR, RAERERBREN B TIF RS, L WALEER T RGN 4H 2R 540 i
AT M =2 A AL B . CLSM A] ] T 41 i N &2 6hn id MR B 70 A . 40 B ) 32 R B 3 Al
RS LA AR AL . B T A T IS (I € . DNA KE#r A 5%, [k, CLSM nf BEERf. Pisih
X 4 P9 PR ok 40 5 R HEA T 5 PR E R RE o

B 1-2 SEREBOCHH BB

1.3.2 WA

7 27 8E (electron microscope, EM) J&LLH T A 4138 CFET48) AAEGIE, LT R
R, DIHBLESARRECFESE, BEB BRI G ES 256 EUENEE. 5 H K H
BABSREMTR RS (B 1-3, 1-4).

B 1-3 BT B B 1-4 iR F BB

1.3.2.1 BSTHEEAR HINAES HESL (transmission electron microscope, TEM) M52 4 i
HEBEI M A (B 1-3). —BCRA R BEEERRRIEE e /), & IR, 7o @)l




LHIGE D) e (JEBE 50 ~ 80 nm), SHEHISEE GBI TY M, ARG E B F M.
WALERICHE LR R A RENGEH IR . WESE RPN T35, HRRmsEr
FREL T8 ARG, XFPYaFRIEYE (positive staning); # G Y455 a3k, B B4 4K,
MFR G5 (negative staining) .

1322 HAHEHEBEA HRHABHHESE (scanning electron microscope, SEM) M %% 45 41,
A MR IO AL M (B 1-4). FRBPRAAR T H BB M) F, 480% 0 e, K.
TG, EHRMBREEIEA AT RN, AfEsEris A, REk. BESK- kR,
EHREAR. HHTRMREI IR, MAE. 5.

1.3.3 AU EraniafezR

A% C(histochemistry) FIZNL2% (cytochemistry) 2 3 402 | 43 Il 4 J25 25 e 7,
XU GURA LA & AL AT e et e BAIhAEX RIBFA . X R4 413 5 Wi
o B EANGE G R AR — TER

1331 —RAPHESHEMAE BFHESLSRRSHR . AP sy mk 4
WiE RN, HAEJRALTE R BUTIEF=4), SR JGTE BEE N S LU i 1 B kL fr A
Ny HIEKRAE ZP R B R KA E . RO VE AT BRI, AR IR AR, B R, IS
JRBHGIRFY . WAL R A5 K [ . (periodic acid Schiff reaction , PAS ), B fngi4l,
MM 2N LIRR R 2 PRI R I, R 5 TE A0 Schiff IR 7454 T Uk 41 i
7, AR A E Z RS R

1332 HRBHALMAZE (immunohistochemistry ) & Fl 55 i AR4S 51k 45 2 1) s 2%
JRER, DAIIALR . bk, EARERS TYRN DA HTdIkskes Baitshy
AL P REMEE T, EAPUREANAR S G ZH B 5 —Fhsh P4 Pyl 55 A4 N 104 St 4t
7, WG A BB W) ) L AR X Uik, PELASOEER . B BRE A s A &% i
RS iC IR A BEAR I I LR U F a4l B, 2H 23 sl o mP i LR B S5 4 bR ik ok AR i
it VIR hPc IR, BIBAYR (HUR) AR ERAL . a0 Bk A RIS 1 A 78
B AER, HPOHRC AT RS B TSR, FH Bk A S bR ic B AT e YR BT B BE T X
R AL INE R R R. RBUESE . S HEER S, O LR RE T E
BT B

1.3.4 S AR

B B & AR (autoradiography ) FRFR[EAL TN EEAR , &K 3O 4% Z s AR e s
NBPR N B MBS TR A, iR, AR ERHGZ o, AR 5 B B A 2 2 e ) A sl 4
G TR R, FERE A U) R iR DA R B TLRS, A AR AE T 40 A ) 1 BOH A AR
HI A TR R, fEHE Rk, @B ER)E, EoE e ms T
MEAR Y HCER S At ol BT RSO M R 22 p T4k, WA *H. “C. S,
BT, P, W CH SRR SR B RIEAS PN, 3 ~ 5Smin J5, BN RN A R E
F, PR R /R S AW e N L, ARG MEF TEESUR, S5 BT afust. Fi,
TR B 2R AR AT SRAS BN YY) B 40 M N IR AR B R AR S s ARk

1.3 HPARFRBEPEFNOFREAR
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BB RS S

1.3.5 S8R

2SR (tissue culture) JRFRAEAL Cin vitro) iR5, ZAETCH 4 1F N EULAA 35 20 23 Bl 41
i, TEARANE BRSPS S, BHTSRRITIT. 40 e PR IR 75 22 5 A o A AH [R] ) 4%
fF, WMFREREIR. SEM O, M CO, il EHIBEK. pH. WEFNRESE. WL ZN
T EMAEY 2T, WS FEALE XS B, el s kR gE . 7>
th. B5h. FW. BURAEZSEHEZWN, RS RBRIG R EIERE.

1.3.6 JE&IHRAR

FEA T EA (morphometry) 27 F B 1% 43 #11X (image analyser), PR B4 73 4T R4t (image
analysis system, IAS), & F 2% FN40 v 2 R B 41 2R 40 f b 47 — e A0 =2 i TR S W =0T 5T
AFAL . MR AR RS SR, BA. o4 BRI DS KR B iRk, N
MBS et Er e &, BT EEA - Pl & e o 2 gii . %R
RN TAEYEESHEZ B — T XA%R Y, BERER—AN03, IFRAEYRRLY
(biological stereology). ERHTACREN . BFARUHENLT — K &SR ™, T4
LY. R Rse s BEATINR, e S, Jeht. B HMANURRREHEREEE. &
SN, HENBTAAE., MRS, LA sh s, TP T AR A 22
0 o H - ok 4 485 ) 1 B

1.3.7  JROEAEEAR

JEA 2438 (in situ hybridization) & —FZER D T 2448 HAR, HIARIEH DNA 5 RNA #4t,
K40 L P mRNA A1 DNA 750 5 B, JRAL T 7040 M & sl e mh 2 ke B s R 3R0E, oy
T 4N Mo Th g i R0k S FL AT B o

1.3.8 mAdEA

a4 A (flow cytometry, FCM)C & 1-5) J& FI 240 B A HEAT 40 40T "B 4 F TR
WEHEA . WOCHARRGAIIS T — &, B FrdEw iR T B . AR T AR, #E
Wi 2, IF LR R AN R RN 02 U, (R TT LR S BE AN A5 ik
FESOA Sk AR, WA e fadh . B RN T RS . W I ORI P (3
& Pl A AR, LA E




AR T 40 B2 A B P 40 B0 B8 O . S A/ KB 9T 40 L 359 A0 DNA
R PESCHRHE /N ERE B 5 43 1 A0 Py 435 2 - B s

1.3.9 JHGFEH

JE G #% 4 (embryo transfer) &K 0 FLEh W4 Py B4R S0 I BE B A8 31 A 25 R 5 10 2 4k 2
VA, HREAEKRERR, BEETERGR. HERGERBIEE . AINEFE. 7R
BAESE . TR, ZRARCHRA—MERANED TR, HFNATWER. SRS
JHAET . PTRRMEREE. FEHRaRE. MERERER AR LIS EES .,

BN FE KRR F R FE S ik

1.4.1 “FilSysn e &

LAY PR A R R TR MR, T SRS AR S Ak . R —
BEAFIE T 2R AR RRE. €56 NAR LARBARS, RIEHESS, 0HE
B BTS2 AT, EAR P 54k, RS BARIE R,

142 HR5IIREN K &

RFPAAL. ALARBEHEA —E ML, FE M S0 RT3 A, W
RN M B MO P9 S AT S R T TR R R A K s R B AR, B SRS W ThiE: RS
WAL ET 4, (Rt B YRS . BRI, TR IS 4 B ) e 2 B A 5L

1.43 S HENLEZ

TEAAL T Bh A2, ZEAIAME . FEEAMRAT A DD Rt R, e bt b 2 T
ARk AN FEWTHEAT IO . BETS R, ZERRRG e B R p AL T O B A 2. T L)
5P T 2 B 0 5 LR AR D (A L R . BRI, 3 T M B SR AR A A A
T RS AR,

1.4.4 BB 59205

62 S AR IR HO I, 126 88 T ML S BT AR R R A VI, BV B\ BOOREE & e b A
HABTEMR . 04T Fr RURAEERISE, HEATLRA AT, PR SRS ARG LG Ak,
VREEAR, % S 5 SR RT I 0 S (3L

R 4L R A B 2 5
B 4L P 5 5 7 AT 2
4 A AT 2

. AR EBRNE REN

AW N ==
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