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Outline
: Pathology is the study on disease including etiology, pathogenesis, pathological changes, clinicopathological
relation and prognosis by scientific methods.

Pathology is a discipline bridging between clinical practice and basic medicine. Pathology diagnosis is au-
! thentic diagnosis with unsubstitutional. Pathologists are “doctor’s doctor”.
T Pathology includes two major parts, general pathology and systemic pathology. General pathology is the
study of the basic principles of pathological processes involved in disease (e. g. cell and tissue adaptation and in-
jury,repair for injury,local fluid and hemodynamic derangement,inflammation,and tumor). It is the foundation
of knowledge that has to be laid down before one can begin to study the systematic pathology of specific disease.
! And systematic pathology in the study of structure and functional abnormalities of a specific disease of body or-
C gans or system,such as respiratory system (lung cancer) ,digestive system (appendities) and so forth.
Pathological research methods include two major parts,too. Human pathology and experimental pathology.
! Human pathology includes autopsy, biopsy and cytology. Experimental pathology includes animal experiment
and tissue and cell cultures. There are various methods for pathological observations, such as gross pathology, |

¢ light microscopy, histochemistry, immunohistochemistry, electron microscopy and so on. ﬁ
/ In recent years,a series of new technologies have been established, new branches of science such as cell biol- |
ogy,molecular biology,environmental medicine and modern immunology have been rised. This had a profound
‘ impact on development of medical science and also pathology, promoting the establishment of the immunopathol-
ogy,molecular pathology, genetic pathology and quantitative pathology. And new techniques such as specialized
! laboratory tests of a biochemical,immunologic or molecular nature have been using for the study and diagnosis of

’ disease. We are now entering a golden age for pathology which is full of promises. 3

2% (Human Pathology) 152 1 %% ¥ 2% ( Experimental
Pathology) . i 2% Jf /AN J2: 9k 728 £ ZUIF 25 24 19 [] X
), 3R B A . N EE R AL T NS AT
FRFZIALAA H B Th BE 0 45 M 728 b ok 2 0 B A . O

F—T REFHNABTNES
Contents and Tasks of Pathology

Jpa B 2% (Pathology) J& FH F SR Bl 2 19 J7 1 BF 5% 9%
995 A A1 L 2 I ML s AR Ak | 45 R ARG UF) L 48 s
I A R R B R o ) B 0 A IR F1) B 2 L Tl 2 B
(] Fsf S — 1) S e P AR 58 8y LA I A M 5 14 ) L
R BE R BE 2 (Surgical Pathology) , 5% 12 W 5 Fil 2%
(Diagnosis Pathology) . 5% Iifi J& % B 2% ( Clinical Pa-
thology) . HRHEHIFTT X G2 B9 A ]9 327 43 Sy Ao

PREFIEAEAN T B BOAS 8 IE A, 9 I 3 Bk 22 or
Bt — A T 50 .

P B2 1 2 BT 55 SR A 5T A0 I < D9 H 2% (Eti-
ology) : B Y J5t I, 40,48 P9 X A0 A0 A1, Bz L AR B ¢
s QR IHF (Pathogenesis) : B 7E95% [ (94 ] F 53¢
PRI A R ELAR RS L & i HL R A R s
24k (pathological change) 55 25 (lesions) : B} 7F ¥ 5
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s DL R 5 7 Ak 5 i DR 26 B CIEAR 5 AR AR 2Z [a] 8 G
&, BV PR 55 95 BRI 2R (clinicopathological relation)
COBIR A5 U 5 45 Jmy AL 46 P s & Jié 1 T s (progno-
sis) PG I TG T 45 3 . & & UL K I e (compli-
cation) flJi5 15 %E (sequelae) ,

What is Disease?
Disease may be identified as an abnormal varia- :
. tion in the morphological, structure and function of
any part of body. In other words, a disease is ab-
. normal condition of body caused a loss of normal :

health (dis-ease).
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Roles of Pathology in Medicine

Joa B KT LR B R R AL i BRI W
“BUBIS W X S R B A B b R IR TR I PR R
cech B AT AR IR A N A A R
2425 5% Sir Willian Osler(1849—1919) ¥ 51 . “As is
our pathology, so is our medicine” GEL A R4 2Z A .

(—) FEFEEMES S IRKRES ZIE
BT R = Rl Pathology is a bridge between
clinical and basic medicine
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fitil o VMG VA A 2 A B FUAE Ay
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TEALEH (T RE S A i BOAE 3 28 028 5 il K T
PRAAEAR AAE 22 18] (4 G 2R, B0 I 12 W L I RN 435 )
FImREE 2 R R R, Rt R B2 BOE L e
P2 ST 2 PG DR B2 2 ) OB 1A 6
2] WA LA A LB G 2 A B A A A
WuAE 2 oy F A E AR A AR U R
R TR s AR B MU DL SR 27 2 I DR B8 2 45 1T 2R
FRO SR . R 2= — 1] o B S B A 7 B, PR AR
Y 2F ) — A BRSSP B 2 Cclinical
pathological conference, CPC) Fl UL > 7 445 46 55 27 2]
R, XFEEFARD, F R RN RS
ThRE Jm s 5 A o AR Ak 5 i R 22 18] B A HILER &R
i Clinical Pathological Conference(CPC)

The object of the pathological discussion comes
¢ from the autopsy cases. In order to make improve-
. ment as well as draw the lesson from the experi-
. ence, the diseases cause, pathogenesis and patholo-
: gy under the combination of clinical and autopsy
¢ condition were discussed. Autopsy materials would }

. be the most important contents in the clinical path- :
. ological conferences .

(D) REZHAEESF 2P EENEIE
Pathological diagnosis has authority in medi-
cal diagnosis
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Pathology’s role in medical research
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Methods of Pathological Research
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(—) AFFRES: Human pathology

AR5 FHL 2 T S 00 X 9 995 AR BF B4 38 H 43 HT
PR A L X IR AR R 8 B R G
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1. PRSI Autopsy ' ARFI56 8 Fk P K, F13E
Ja K (necropsy) A7 [d) SCia] , BV} BE () 3 A 1 7 9
SRR RN S5 S 0 L2 LS, S 2 (1) S AR T 5

Hz—. PREFERET: O is b, A 0L
@ & BURBIS FE L A B A Jeis M 07 8 AT
205 s QR RN SE LR L By 7 0 U L DI 54T s OB
BRI AR BAT R A R BIFFE BT If X 29
o Y IR 5 © )7 KA RRHE R I RO B I8 25 Y fcd
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Autopsy (necropsy and postmortem examina- }
: tion are synonymous) means to see for oneself. Au- }

topsies are very helpful for clinical progress and !
mainly useful for: determining the cause of death;
make the accuracy of clinical diagnosis; education
of medical students and clinicians; research into the
causes and mechanisms of disease; gathering accu- |
{ rate statistics about disease incidence and discover

some new diseases.
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VIR A7 B2 W GRLH 12~ 24 /N 58 1) s @b B
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Frozen Section ;
The most common current use of frozen sec- !
. tion is to determine rapid diagnosis in operating and
to determine the appropriate additional workup nec-
i essary for a particular tissue specimen while it is !
. still fresh, for example, if the metastatic tumor
found in a lymph node is recognized as a poorly dif- :
. ferentiated carcinoma, special fixation and electron :
microscopy may be required for proper diagnosis.
: On the other hand, if the tumor is a lymphoma, an
. entirely different set of studies may be require,
such as those for cell surface antigen markers and
: gene rearrangement.
Paraffin embedded sections §
Tissues have been fixed, dehydrated and em- ;
. bedded in paraffin wax as a supporting medium pri-
. or to sectioning. Though requiring more time for
preparation (generally 12 to 24 hours) , sections are |
. generally thinner (typically 5pm) and due to avoid- :
. ance of freezing artifacts, are of better overall qual-
ity and therefore permit greater certainty of inter-
. pretation. A broader repertoire of stains is also
available for permanent sections.

3. WAFE Cytology 4 LA 46 A X FR M 7%
20 27 Corifices) o BV I Aok R 5 93 22 A £14) 240 JHL 2% 7
A T2 W, BT A Sk, 3 o] T il R A .
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%L 28 0] (fine needle aspiration, FNA) i i 3% 4%
FEANEL 1B T S g 7 A G A8 9 A8 R Cn i 5 i o
JHF LB I LR L DR R L b B 45 AR ) SR B A 4L A
M. T AE AR CT sl 5 5 Pk 7. %4
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SEAN M - LR JH T A5 246G A L 1T ELIBUM Y8 BT JR)
B ASFE T A K. FNA BT HCE] (1 48 2 3% 40 3 .
A 38 T4 B DA S 510 9 E LT BT A 3B A fiE Ak )
g kb rb SRR (0 110 I A 4 B B T R i AT a2 e
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QA4 B Ak 27 e £ | A0 G s A Ak | R BT AR AV R R
GEANMLAR I 2 DNA F5 i 17 40 i 855 37 6 7 40 i
PR G0 240 BB S | A0 e D e R i R A
2, A J R AE TR A2 LA 2S5 H R B i 2 O T E—
AYRE . T ME— S U A P 2 e
A 1) s N o OO A E = B B AT I 9 A0 i
R ECUT BT 1A HOAY (] R, A 2D & A KRR O & RE
AR JR R P A T 0 A 23 A R 2 A
e WIXE, oT LALE 8 52 5 & A rhoin DU g . FNA 5
S ERLL LA Y] A BT AS [R] S X b g A < i 4L 81 4% 57
P 5 43789 K H W 2 A% 9 1) 2 SRS R o AT SR R . A
FNA #8245 19 2k 78 AR AT — A 38795 34 23 52 ) 12 W 1)
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FNA Biopsy 3
FNA biopsy is a method of taking a cytology !

. sample by means of a fine needle with negative
When

pressure supplied by an attached syringe.
: performed during exploratory surgery, the proce-

! dure can provide a rapid diagnosis that helps to de-
! termine the extent of surgery needed. However,
this method cannot fully evaluate lesions or diseases !
. that require attention to tissue architecture as op-
posed to cellular cytology (Ce. g. » follicular lympho- ;
: mas). Cytology may be identified neoplastic cells, !
. but the value of diagnostic cytology in modern canc-
er detection cannot be overemphasized.

(Z) SELGYRIES: Experimental pathology
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1. Zh¥SELE Animal experiment B 5L5G ) H
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7 B B0 VR F A AR o BRI ST A . T ik DR
T AR T B 2 A T AR A O K R WL T 5 e
DR Bl 25, AR R 05 2 2 0 5 B R i 55 A8 A2 L (H
JI B A S B0 R A 2 [ B S A AE — S B ) R
f 25 A REAE SR 45 R AN oA s BB T A
TR AT VE R B RARBAG S



2. WA FE AN 4H 42 T #2 Cell culture and tissue
engineering M A A I 2l 49 A P K L R 20 2 B B 2
L3 T B 4 9 R AR AR AN 3% 3, T IR SR AE & A T
VE T 40 L 40 23955 22 19 e AE Ak T B A R R Y
A IR ST PUR L U NS R S VAN AN N
Wy g 6 40 S 2 Ceell line) » DA Kz JH 4 o 5 [ m 2p
Y 1 5 B Al R A1 I RK Ccell strain) ,  [A] AF 38 5 20 21
T ARAE AR SISO AS B MILAAR 20 LRSS B, X5 BF 5 i
SR A4 T A R AR R B T AR, X SE T
GE 7 s BRGSO S 56 25 45 B o T LA sk 4R
A PN A 2% IR 2 Y T HL R e DL AR B A
e s SR RS AR S PR B 5 52 2% 1 1 P 38 A 3R 35 A AR
KIEGASTR] » SO BE A A4 SMITE 9% 45 S 5 44 Py 3 72 1] B
b 55 R B

EOT REFHMELE
Methods of Pathological
Observation

(—) RBRWER Gross observation

P R L sl 2 UROR 85 R PSR TR SRt i
RS URIE S (RC ORI NN 2 TN GRE SND S N
(S0 B R e 3 TS| k71 NTTR NN VA R = R S T4
5 JE I U8R B B R 45D

(Z) BRFRIBEVIER Histopathology

2H 258 1+ 4 JR By AR (formalin, FF ) [& 5 F1 A b
fH (paraffin embeded) (4 Bt 375 B i A0 3D J5 1)
(4~ 5pm JE) i of AN [\ J7 3 e 60 FE Ot 2 B AR
(light microscopy) T WLEELH 2L 40 fl 2544, 2D
FcH G 65 02 95 AR B -2 3 6 Chomatoxy-
lin and eosin, HE) , 124~ 3X Ff % {8 J5 475 58 /2 12 W Al
WFFE B e FE A TN e o6 G i . L8 2F EE rh iR
T L3R FH 2¢Ot ik 7 4% (fluorescence microscopy) F14H
7% iU (phase contrast microscopy) %5 H T A [q] 1
WL H i

(=) AL 542 Histochemistry stain

IH 2 RS B 5 A1 2 B8 A0 M Y b 2 i o R
TSRS G i 0 0 3R], 7 S s o AR A 2L 4 A
FRIRAE A CIn B L I W BSOS IR S VR %)
ARG B2 W7 5 S 2 W RN 43 26 . Bl an 46 4 R )
Jr e S FH I3 P TR 5k e €6 G R g 0 7% 5 35 & L i e £,
R Y F R 7 5 VG Rl Masson = 48, J7 1 Y
6 XA IS IR AL  Weigert” s 1 58 58 B 7 21 4, 4R
U5 R RO PURE Yt 3B A — LERE IR 4 23k 2 e (o, ]

DA R B SRR T B A RO S

(P0) BRALEFRERAR Immunohis-
tochemistry stain

FFH BT IR AR (0 4 5 M 25 6 R0 A DU R
A 2H 4L 40 B v SR Ak 2R R — AR B R L A
HREG S F ARG AR . B ARAL
5 v B AR R S L T L BB T 2 U
e AR B AR AR 5 A . B LE 2 SUR 40 i b
FE A S s e BB TR RN 22 IR 2 W) O A AE YRR AL
I TTRS i 2151 40 K S . 45 G T SAL B AR 4 B 4
AT A 4 ST R AT T . R TR NS
e 1) B L A B B . — L R A 3R (fL 4
DL 30 6 78 X4 4t i B A Y 32500 o 4 B £f 2R
(cytokeratin, CK) i JE 2 1 (vimemtin) \ if 57 & 5
PR T2k AR B AR DG JE A p53 ., bel-2, emyce 85, il K £
O HI 2 S0 22 0 RE I R R T A 0 e R 1 44k o
B,

S5 N FH 4 R 28 20 AR 27 B AR TR R e PR BT AA
B BEBUR 1 AL W 1 (horseradish peroxidase) BB,
VW iR liF Calkaline phosphatase) , (5 #H EPLR LI E
YU L B A ) . ZFENEH A FE
&4 Y (avidin-biotin complex, ABO) 3 A B4 12 W
Hl. ABC HEARMWHE LT ILAELE L 3R 23 A
TN AARIC B B —Be AR R I A= ) 2 bR 0 i Bt o 2 2K
F RS PR, BRI ABC £ 44 . —Fh ABC
25 SO 2 P 5 O 1 R (streptavidin) B BR (15,
BHURT O A O AR R LS.

() BRGSHERIES Ultrastructural pa-
thology

18 ot H 7 5 4k 48 Celectron microscopy) 3 S£ 7
ML 45K (subcellular structure) , Hi, 5~ #5524
AR A ] 22 A S B BRI S o] Ok i L i
2 AL HROR TR HL - S AR ) 3 AN S B T
WX FRE R B RE . AE T T W LA 4
ML RIS, a0 - Bz e 5 ok N 0 25 40 S R Y L A Bh X
JibdRE AT 5328 s XU B A B A 0 1) £H 4T R R
BRERN . (AARBEFIR 8 A B CEE. fE
P AR A - TR T IO 3 R A 1 8 B ( confo-
cal laser scanning microscopy) i JHOGHIHE LR
7R 20 B PN ER A TR A 7 A 0 e A 2H 4 Y = A
180 AT HEAT— ZR 90 040 M 7K - 14 45 46 A ) BE A 5 L 4
05 FifrsRg 40 g Y DNAL RNA, Ca® " o pH 58 H 37 R4 il
[ 38 THAE



Electron Microscopy 3

Electron microscopy is a powerful tool for rec-

: ognizing subcellular structures that are not detecta- !
. ble by light microscopy. Electron microscopy allow
confident identification of cells as, for example, of
- epithelial or melanocyte origin. That is also helpful
: in subclassifying tumors, an exercise that may have :
! important therapeutic implications and is important ;
. in identifying the histogenesis of newly recognized ;
disease. :

ERAT REFNARE
History of Pathological Development

NI % MR A 5 5 S A 5 B0 S s UYE
P IR R BEAT 5 1k 3t

(—) FBRES: Humoral pathology

b A I ) A VL A A R AR S 2 ot N DA AR Y
W) 05 A SR AR P I I T A 0 » BT (b
W A TR » BB G AR 7 A T AR AR
it B (P IR 77 2 T I BT AL, L B DO Y- A
AR 7= P

(Z) LBERES Organic pathology

55— YR MU RIF ST B L2 ok T AR A
JUE B AN B0 A% . B8 B 7 A 3 R A
F ARG . 15 20 LART . B 20 N ZE L 10 7 A ik 51
H A T S SRR Y L, R AU AE AR e
A JE 4k Jé ( Antonio Benivieni, 1440—1503., 1 B 18 1%
(g SRR BE A ) 1) 5 B B R ) (1507 4F) o, JRATTAT
U, 06 ) A A ) A A PR i A R A i
Fe I AR . A J 2 Je R A s B AR 1) 27 =2 5L At
B 5 A A2 AR 1 O R
g By B0

B M B2 551 JE (Giovanni Battista Morgag-
nis 1682 1771) A7t 3555 B 27 19 Bk 25 AT 50 BLAE 2 S
LS SERLZ 1. flbfE Padua KAEARBER A 56 4F
2K AT A TR A S B A ) O L O A
RS AF 7 LA T R b 4 B Tk AE Tl AR B
700 151 7 Ky S IR 4% A B 5 A T R R T Al B B
IR 1 B AR A ) De Sedibus , Et Causts Mor-
borum per Anatomem Indagatis (1761 4F-), iz A5 HAK
A AR AT S T R S RIBE S (1 AR A S O 5%
1 JH 13 B 955 25 o At R W DRAEAR o A5 T AN [ B A
S pHUF I 1 5 7 (1 JE 285 4 28 [ 2% Clesion) 1 51 A2 Y
G5V ST A E L

FEF| (John Hunter-Matthew Ballie, 1761-—1823)
() — A~ A R T 5 3 2R G P B A o R
b AR T BT JE 1Y B FH A8 B T AS A AR R 2 HE

Krumbhear XA 145 F 19 5THRVE 40 F S845 . “ %)
18 20 A o fifp 35 L o B 28 3 7 O UK B 2 B2 1
RS, oL B RAE T R R IS JF R A
il BRI AR B b 45 A e ke . FE A 1 05 B2 HORE A
AR LAY : LK (((p ¥ = g e 1 AEROF 2T TS M

(=) BIRFREES Cellular pathology

200 4F LART . AATTXH 4068 L 96 8, B8 58 5, BUR
Wy A HR— JE A, ELE 1800 4E AT » Pasteur )
BB T SEE T T B b A e AL g S Y
i BB R Y o A 2L S B, T B A B AR )
A,

5 PR R B R . BRI (Ruddf Virchow,
18211905 i FH 2 &b Sl A il W 45 30 5 72 AL G2
L 7K S R AR B ST T 4 B B 2 (eytopathology) o All
PAH 40 AR B FEAR 21 BGRR 43  J2 ee /NP T L BRLAN
[ st TR 22 A 9 9 40 T B 2 1R U A AR IR
o S S R A R S R AR T L AR B ) Die
Cellularpathologie in ihrer Begrundung auf physiolo-
gische und pathologische Gewebelehre (1858) , = S vl S|
Shy A T VA N ) 5 4 i AR B 35 U2 Virchow X B2
HATTIVERY 20 PRI AETL . Virchow 4 L FE~7 1)
FRYE A A BAC S BE 2 T EL A BT AT 1 527 R A~ B
P T LR B34 K NS R AR AE X BE AR
B 2 J 7 HE R
’ Rudolf Virchow (1821-—1905) ;

A german pathologist and ardent advocate of
: the microscope, recognized that the cell was the :
smallest viable constituent unit of the body and
. contrived a new and lasting set of ideas as about }
. disease cellular pathology. The light microscope ;
enabled him to see changes in diseased tissues at a |
: cellular level. His great book Die Cellularpatholo- i
. gie in ihrer Begrundung auf physiologische und
; pathologische Gewebelehre appeared in 1858. It
: was in substance a shorthand report of twenty lec- |
! tures given to medical men, since Virchow was too ;
busy to write out his lectures himself. '

19 240 S 5 BH A7 % Ji8 1) 4 e I 4005 PR IR AN R
SRS ML A5 i MBS 10 107 JH A1 21 U L AR 1 2 JRe il
B AR A T RHEAS , AR AL R e, A0 U 55 4
$ERET LT TS ) A AL D) . S R
e AR Gy B A 5 P . 6 AT 9 AR A T Ty A



R EE )z,
(P0) IMRRIEES: Modern pathology

L83 — A R R Il R S5 A B
HE A2 X B R A L B ) R T 5 0 % B T
YR AS e 35 iy R AR R SR A R T RE Y S R
BCREXT S (1 T 25 L 454 L D) R A il ok 28 5 i 1Y
Gi— i ok, BT BOT 58 3% T 4 K 0 B Ae R
R, ‘

20 28 60 AR L I8 P B e AR A o7, il B
JEASTFIEA B0 MK B )5, 40 RAFE B
FREF LA ) 2F o AR A s A 2 I 0
DA K S e 240 27 T =X 40 IR | AR 3 B B R gy
FAY 2 FE PR B AR BN % Kb HE 3 1 1% S
2R R R, ERFIE AT S 5 Th e (R A
JoT B KD AR AS A 04 0 D S 30, B T R R A S
N4 R Ik Bl 27 (Immunopathology) | 73 1~k H2# ( Mo-
lecular Pathology) . it f& % 3 2% (Genetic Pathology) Fll
& T B 2 (Quantitative Pathology) 45, 5 T 1648
o B Y WLEE N 25 AN T 25 24 I 58 I 7 5 P
HE 1) 5 it 10 HL 5 2 R A e AR Y Lk — 2K 1 L 3
DA R AR B 2R AR — RS . 01 B 2 ) T e
ML PR R IR AT A1 B A 1 5 A B4 SV (polymer-
ase chain reaction, PCR) £ AR e 48 75 i F 3 K 41 Bl 5
THEIALRR G L B EE T 5 B A R B A T IR SR AR
FRVBR S 5 LA ¢ AR S P 5 i AT 1) 2k 3k TR 2 7%
DAL 220 LA A T ARG W0 R 440 A% TP DNA &
T I A B AT O A A L L R A A A
LIRUVEE 3 So R (PN 7 N T e R
BT A B AR IE . Sk AR inAE Bl L R
JFIE P P i R At — 2 07 e AR s B 8 SR AF
TS W A A P02 1) » SR8 % B B 00 T4 M
E PG I 45
l Molecular Pathology
: Many important advances are now coming »
i from the science of molecular pathology revealing g
/ defects in the chemical structure of molecules ari-
sing from errors in the genome, the sequence of ba-
{ ses that directs amino acid synthesis, using nucleic
( acid probes with or without amplification by the
polymerase chain reaction to detect expression of
{ specific disease genes or gene mutations; Flow cy- !
tometry may detect tumors with normal diploid or
tetraploid DNA content have been repeatedly
i shown to have a better prognosis than aneuploid

{ tumors; And culture for stem cells include their :
¢ differentiation. Stem cells have a high capacity for

] cell proliferation, when stimulated, may divide fre-
quently, stem cells alone have the capacity to re- !
::: generate normal tissue so that stem cells are studied
in injury and disease tissues and organs for repai- |
ring. Now positive recognition markers of stem
¢ cells has been achieved in several organs: for exam-
( ple, bone marrow, epidermis, liver, and gastroin- |
testinal tract mucosa. And other techniques such as
¢ specialized laboratory tests of a biochemical, immu- |
’ nologic or molecular nature have been using for the
study and diagnosis of disease.

X B4 WL FITT T A A i) B A4 Ak 23 2 e
I EIREEAE G LT b BH5 B A | 20 2 A5
Ao . XL R R IIMER 1 3 A T A9 IA IR [
Sl VF 225 B B TG T RE T OGBS . 4 KK
MEARAE—A BT AR B A28 JE DR 34 £ 56 A
A BE TR A T o R 3 1] oty 2 0 2 Pl 22
FREVE PR A AT o X 27 R U AN 1) 140 R ke
R A AR

e R 63 i o N TR B AR 22 18 K [ A
TG AP S EAEA A O MR, FRE A3
FOR B A R T 20 2, H ) T2 — R R
AT TR 3 i o R B 5 T P B 1 2 R A
ARG BE 0T b ol bl i 2, Ay 3 11 20 2 1 el
SERUR AR T ERABTHR . AT 09 2% ZXE L A AR
Wk ) — ELAE VRN G BR 25 Ak B RO .
— 2D IF IR N AR B 2 01 S 60 B8 27 (R B 9 TG
BAF G A B 0 S B 2 D DG A A BT 24 R R Y
JE o 5 2] RIS UE AT A4 S 08 1l 2R, fe ) 2t 4 b = g 9
BRAE ORI 7 0 RN 28 . 05 3 2 F 9 g e
DU HENS 15 5 BOEE T SEHE KR, Ol B2l i S
FR RN AT HR LAY 14 TR 3504 2 38 [ 244 1t
FTAEE B SHEFES .

T REFNFEIGEE
Methods of Learning Pathology

2D TR B NS FHREIE M) S T 5 0L
T B HEAS LR LE 06 b O 53 143 A 5 B0 25 v 1) 4%
Pl iz FH O & % ST 45— R A5 3 3 RO HILAA £
i EK CHBUK - A0 K S R4 1 2K A7 A Y
50 A 3 2 B IA SR 003 R 458 03 01 I 005 A
Fetb BOLHAL S A 46 S I8 3A I7 42 1 B 4 4 5
Sz P A F 0 3 2% Bl A IR L 3 B A6 B A 6
A A JRAS I BE T HH B0 45 ol AR AL 5 8 B2 A
WK 2 R UL A VO B AR O 2 | I R R i 1k 1
PITEIRE 3 B 5 I R B 56 2R 5 AR A5, g B L4



DAL (R BEIESE — 3 R F8 SN PR 1 & A S P L Sk
PRIE [ A 4 2R

AN LA -0 B4 23 R B2 2 WA
X RIS A gk 25 A B 2 A S OUL, B LA
fifpn) o R B RIS A S A R L
JE o Bl DA 18 445 4 1 2T FEAZ A R i TR B 15 9
o3 B B TR P o AELAN A A5 At BR AL (R |, AAS
1032 3 AR DA 28 520 o T EL A SR G4 52 B4 25 ALO B
A5, DR, D625 LA A= -0 BR-FE 23 B 8T B o
Pt T BT S R L A R S A 8 B Y A L 2 3
flt g, 2 20 HL e [l A R LT B2 22 W A 48 5 BT
P AN A1Z B RS WU O R E AL
FIAE 285 22 U0 TR AR A A 4 i N U1 ) L
L B AR 2 DR B AR A AR R R R AR

GEAACERRE S A S Ok EIRIA LU LA

(—) FREBRANZEEREEZWREF. K
EESFBRESFEM Correctly under-
standing and grasp the pathological term and
terminology is the basis to learn pathology

S BR 2 AT AR 258 44 BRI AR L IR T LIRS R
i LA AU 98 | PR JR 25 o B L B i JCARE 25 A P TR
FIAMIE s of b 1B 15 1 44 1) R AR 1k 5 738 T IR AE 5
PRI A LS P 2 b A 2 S R AT A B ELN A
X530 o 4 HCAE S (0 A PR ARFAE

(D) ¥IRBFESMOHLENBKR
Learning pathology should pay attention to
four areas of contact

(1) FMIEAZEL 5 ThfE AR ALK & Pay-
ing attention to linkage among structure function and
metabolites: RO g A9 25 85 B TE TR A7 A5 % A [H] Be
JiE (I A4S R AR AR L A B LUB SR £,
(LA s AR AL Aok 3 R = Z MR B AR
A SR R R PRG£S BRI AR R
LR A fi 4 A PO 8 SE T

(2) TR AL iR 5 AR EK & Attaching im-

portance to relationship between local and general sys-
tem: AILARAE S — AN AR, 5908 1) Jry T o 228 AN AAT S 7
FEIR T ELAZ S AARAR AR 2 s M R ATAR]— AN SR T 72
FE— 5 S AF T S B 4 5, Bt LLAE A PR Ak B
i AL A R R S AR IR R

(3) a5 B 2% 5 4 E 2= B K R Strengthen
the linkage between pathology and the relative sci-
ence: # 48 1EH ANRMIE A D REAACEIRE 50, A i IE
Tl L 43 B 0 10 T BTLAAS ) 45 o A A L TR 220 B A S
A K AELEE R, A2 ) v B s A S
SRR AR

(4) #0995 P 5 I PR i) BX & Attaching impor-
tance to combination of pathology and clinical prac-
tice: ¢ > R 27 () H AOAE T 0 S4B B AR ST
T H b s PR 1 B Je R I AN SPGB
02 PR B H L BRI B4 5k F A KBl IR B
[F1) S50, 55 3R B IE IR I 4 BT RE 7 B i 2 T Ok .

(=) EMELEXASEPR Attaching impor-
tance to combination of theory and practice

o FHL 2 S 6 L ok o B AR AN ZH 400
SN FIIE 28 4k LA K3 ik 3h ) 5 56 W 4% e 8 9
S5 [ T BE AR IS Ak, LA 3K B EQSIE BT 27 (4 28 A
TR B f B A L 1% 9% 0E A ) LA R D, B
SOERIWEL. 78 STIIRAT e S A Bie, HEE
o L, PR WLEE R A PR AR B, 1 S U A2 A
B HR BN AE AR A L T DA R 2 T R ) THD WL 20 A2 Y
Mk, OGBSI A RRE , Je R AR B WL 5
PALER LS, 3R R AR ALK, JF 5 IE W HEAUX
it B LS 09 708 £ 4 435 A ) S AR AR A, SRR T R
7485 W JFL AR A 728 b R 45 ol 400 L T 285 614 A2 AR AR
Zh 52 06 B A5 WS TG I7 I IS PN 1R 4% R BT IR
B 5%, BIIAE T » A 3 2 HL 78 A% 1 s 2L Y

ARGk, 2ot N B AN SO EE I A5 (1) 45 R T2
AHT s HLE A IR o A LA R A B
(K& #D
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Cell and Tissue Adaptation and Injury
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Outline
Cells are active participants in their environment, constantly adjusting their structure and function to ac-

E » o,

commodate changing demands and extracellular stresses. Cells tend to maintain their intracellular milieu within
a fairly narrow range of physiologic parameters; that is, they maintain normal homeostasis. As cells encounter
physiologic stresses or pathologic stimuli, they can undergo adaptation, achieving a new steady state and preser-
ving viability and function. The principal adaptive responses are hypertrophy, hyperplasia, atrophy, and meta-
; plasia. If the adaptive capability is exceeded or if the external stress is inherently harmful, cell injury develops.
Within certain limits injury is reversible, and cells return to a stable baseline; however, severe or persistent
! stress results in irreversible injury and death of the affected cells. Cell death is one of the most crucial events in
! the evolution of disease in any tissue or organ. It results from diverse causes, including ischemia (lack of blood
flow) , infections, toxins, and immune reactions. Cell death is also a normal and essential process in embryogen-
; esis, the development of organs, and the maintenance of homeostasis.

' In this chapter we discuss first how cells adapt to stresses and then the causes, mechanisms, and conse-

¢ quences of the various forms of cell damage, including reversible cell injury and cell death.

G D A ST A ST S B S8 1S S > o Seo Sacecnt

HLAARES B 12 23 JEAS LA S 40 i 40 A 1) A= A
TG SR AR N A R 8 1Y 35 A #7 (homeostasis) H1 i
5 15 B4 M B4 ) B AN 45 4 52 31 56 PR i) ™ 5 R 4, 4
L ER HAS R A 40 B B DA AL B X AN T2 L
TR NS IRIEAE H B 8 2 N, 28 3 A AR 18 L 45 44 Fn T
RER R . A A B A7 Ao ek 22 sl 20 B, i 3 4%
JE R s TP S Pt A L LR R B A Th
BEAE A I /38 IV (adaptation) , DL —Fh 87 A8 4R 245 4k
FEANMLI A=A 8l . 25 PR 2 VR A T 40 e
2 SURNER B (38 IV i 7 B, DT B 5 | 4 i T 53 45

4i (reversible injury) 8% V. EFE 14 4 fd $7 455 (sublethal
cell injury) , BIS A 88 5% , X4 7 B 405 IR 5, 40 i B
RAE MRS LIRS . Gn SR 51 40 i 45 45 B
PR SR B A S A7 75, B 1k T 40 M BT BB AR 32 1 A B, DU
FEUMM K A A T] 3 455 (irreversible injury) BL 40
JFET™ (cell death) . BT A ) 2 445 405 5 & 4 T 40
T B A B BRI R A0 MY L3 N 40 A L AT e
05 A B AR BT 33 e R A A R AE T A 2 R — A
LA R (F 1-D  E—E & F AT Bk, H
[6) A BRA B AN E B2 .



EH A normal cell

RIBVREZLAE ) )

cell of reversible injury

A A A% A

cell of irreversible injury ¢ ' 05~
<

% 1-1

b

L 2N ) 200 Pt 453 495 200 I RN AR AT 3P 3 4K E] £ O & Reelationship among normal cells,

adaptation cells, reversibly injured cells and irreversibly injured cells
A LA JULZI 0 g 087 3 97 40 S 2 R A A T 20 ded 7R o B8 BE JRE R AT 2em GUE S 2 1~ 1. Sem) s ml P4 405 400 JULE L — e A% vl
PEIE W DIRE KA 25 0 i SBE N ] LAAR P A ATl AR Ak, 5 A nl it 553 473 v 20 B A 1 608 =X ke il R 2, P61 A MR A 7R A 48 s i) e 2

PECULAEAE ., In the example of myocardial hypertrophy. the cellular adaptation depicted here is hypertrophy, the left ventricular wall is

more than 2 em in thickness (normal is 1 to 1. 5 em). In reversibly injured myocardium, without any readily apparent gross or even mi-

croscopic changes. In irreversibly injured, the type of cell death is ischemic necrosis. In the specimen showing necrosis, the transmural

light area in the posterolateral left ventricle represents an acute myocardial infarction

ASASE L LA LA g 451 o 357 240 o UL 40 JH A
O T VA5 A7 200 1 A o JILZAR K S o A T 5 4 45 4
A Ay O LR A AE

E—1 MRFNAERENEN
Cell and Tissue Adaptation

20 T R B L 2L R N TN SRR R
A FAT DR R A P T A B AR 0 R 1 2
J¥ PR A 3 W Cadaptation) , 38 o 3 W 52V » 24022 40 Y
LA (45K R e K skE S B2 403 » 3K BRI 14 F- 4 » e 45 I
W R IIHE 2 LA AL BT 1 PR R A LA AF 9 H Y.
20 35 07 1T e Ik Z2 Ry 3 AR Z I B0 T A 3R B
by FRAR I 3 N O A HH BRI 2 Y B L LR
ML AS K o T DA i I U7 LA ARE 25 B ok o 214 1l 8% R A
3 ek AR 5 M 2 1 1 JH DA e B S LA B A
. ARSI AR T AR bR B AR AR B R A gy
P74k o 025 4 CA AR /1N ) A K (20 M A RS
KO H A CAR BRI AR (AL ) .

20 M 35 7 14 2 AL AT - (D RE PR ik B L
i 0] bl A ) B s R A A 1 TR LR
JIREC, W17 P A A S R R R S . @5

ARG G RS R T, W K VBT R S A 2
1A R h 240 3 1 A2 A (R 0 A LA KR Ui 5 i AR
W . QBT e si 3z 26 FI HE B A 91 o
o AR 75 S BB R 1 ] AN AR S 1 T AR
PP S S AR AT o P R R 1 1) 5 B — e
A, SO R A 8 A B AR 2 an A e
R FNET LAk T 240 7 A A [v) 256 284 F) JE st R 4 i &
LSRR . RO o 20 A B 3 N SN S L R
20 B RS AZ B IR A LS R, 1T LUK R A
TIEH S0 Z [E] i) — MR .
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Atrophy

K H IEH B AN 285 T A N ) o
1) T2 2K 15 | A 4 AR R4 /0N A/l 200 L R ) 9 2L B
NFEAR . 25 R R AN M 2 R LA 2 R
7 ) — b BB A N N . AR B R K A (apla-
sia) 3% & H A4 Chypoplasia) AN J& T 2545 Ju W, 24 K A
9 Kz = 2R 4 5 S R A AL SRR R R G /  h 2
BIRE T . SLEZEA S, 7 E A T, e a%
B T A M 2 14 B R e R T A G



(—) ERTD NEBMERNREBEME
4B Atrophy can be physiologic or patho-
logic

1. 418 MEZE45 Physiological atrophy A= FHMESE
G R IE R R A E AR S IR A K,
BN F AR AL B, AL AR RN 5 F
PRI 40 % B T AE MRS, BN A 4
B YA )RR R A ZE AR, DG LA O L B RR R
BB . S5 R A A T 25 A A P 2
P,

2. R IR 4 ZE 45 Pathological atrophy  7E £ flK
PR T 0T LA BRZE 4 , AR H R AR IR A LLF 43
J AP R R b AN A AT e B 2R PR R AL [E AR
FUELE: N

(1) EFEAN B M 45 Malnutrition atrophy: 1] [X
TR A IH A 22 I HE A R TR
ERARYEER ] AL TR, B a0 5™
LR 0 T AR e (A5 A% B PR S R
WU AT e A 4 B M 35 45 9 PR O 9 B (cachexi-
a), EEFAREER SR ATENR LA 4
UL RIRRAEAELD B EFEER T, XM A4
TPy EAT AR T S i 3 ok ok R R Ak B, PR A 1
HER R 5 1R R TR 4 . R o ik ith 5k =530 Bk ok
R Ak 1717 35T IR B D8 i 1 8 3 T B B Bk
NE 8

(2) % 12 45 Disuse atrophy:  FH 8 T4
AT/, D RE A BRI DR B E 46 . a3y
Ja B T R EUR R E VLA ES (FE R
THLE e 4 /) Ma sk R ZEg . SR NA
PIZE 40 1] el A ek B R MR E R R (FE
FHA B [ 5 o B g N Z LR SR . K
WIRBEARE TR TH A A ERREOE TS,
7 Y K 2R 46 2 5 B0E 0 B A Costeoporosis)
YR OR R R

(3) il PEZES Pressure atrophy: 4415 28
K2 He 5 | R A1 28U R T 88, X PP 3 45 b oA Y IR
IEAEFIAN, v A SR R 2 40 R O M 25 45 1AL
il 4R da K (nephrohydrosis) , 6 J& Bl 1 4 41,
o S SR A . R 7 | e S A 4R 5 i R
7K Chydrocephalus) 5 3 8] B i 41 21 25 455 . AT %6 76 1k
S 23579 He 360 J) P14 20 5 | A 400 P 25 4

(4) M2k ZE 45 Denervation atrophy: | iz 2l
Mol 40 % BT KRR S ZE S,
JRR XU SR e i) il Ao 25, T 3 B0 B A I G S B A AR 3 (g
FENLA i B B O B 2545 . /N JLBRIBLAE CEF B AT

JKJFE ) (poliomyelitis) 8 # H1 T 4 & i £ iz 2 pfr 28
ANMIFET T B2 3K S 41 S T Jc A UL A 252 A4 SRR
S35, R R BB /N AR 5 R0 s
P AR A A A . — TR A 2 vE R 4 LA AN B
0 sh SEUR FIYEZESE , ) — T A 2 A8 3 2
RERYTEDR, RN AL BB EFREREFLSERE ST
BOAHNL RO ZE S

(5) N4> i EZE 45 Endocrine atrophy . i % # #%
B KA TR RN e, Bl dn, 3 4K i et
I RE U R AE X FR P 524 (Simmond disease) , i T 3
P52 B 4547 5 & AR WOR 43 B0/ L o |k AR
B EAR PR IR E . HARMR T RE AL T i,
BERK B R PR IR & AR FE A . 5 KGR B R I
I B A MR FH 2 T B0Rz Ik B 22 46 DT
i) 25 55

() EaREHIWH Mechanisms of at-
rophy

ZE 4 R A AL v B 1T R S 100 384 o S B 1
M. WHFLEAM DA 2B AR ARG, OFEHA
B R 7K fife Tl A0 L At TG IS R A ik DA 4T Bt /1 R BE 75 A
P14 49 5 RV 240 i 2 T DA B RSB A i P 4y . @9 KR
1 il A 3 20 ) 671 % R e AR 22 40 I P %) 28 P FAZ B 1
MR AR B T Ay S A 435 0 1 0 I AE AR AR 2 AR IR
A TR IR INGE M FZHLH . O B 3 AR
i 22 T R AR A 0 B T R . DS e 4 i
PR T 34 LA P B R L A, LS S L
DIREAR T P, 1 i 983 PR 3E Al 7 (tumor necrosis factor,
TNF) %,

(=) E4589RE N Morphology of at-
rophy

PRIAR . - 25 4 B4 40 L 41 20 L 2% B AR R /DS
WS, AR (K 1-2),

O URE = IO IR A N = B R
B . MOITTTRYS A AR o U JIL A 0 40 o 45 35
i 2401 J 0 S5 PN T R RS 4 2 (lipofuscin) kL , Hi 485 F
AN A Bk (autophagic vacuoles) B8 hil £ 47 5 # %
UKL, W] (25 40 2% B B 60 A8 R L R M 48 {6, 25 45 (brown
atrophy) ,

! Atrophy exhibit autophagy with a reduction in
: the number of cell organelles, and often a marked !
increase in the number of autophagic vacuoles.
Components resisting digestion are converted to li-
¢ pofuscin granules, which, in sufficient numbers, :
make the organ brown (“brown atrophy”). :



