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PREFACE

Pathophysiology is a branch of medical sciences that combines physiology and pathology
in the study of etiology and pathogenesis of disease. It deals with the occurrence, develop-
ment and outcome of disease to clarify the essence of disease, especially the mechanisms in-
volved, and provides experimental and theoretical bases for clinical diagnosis and treatment.
It is generally acknowledged that pathophysiology serves a bridge between basic medical and
clinical sciences, plays an important and indisputable role in medical education system. Dr.
Virchow, the famous pathologist, once asserted that pathophysiology was a true science of
medicine. As knowledge of molecular biology and technology has been increasingly applied to
a variety of medical fields, and the mechanisms of many diseases have been explored or thor-
oughly uncovered, a new frontier of medical sciences——molecular pathophysiology has
emerged from traditional pathophysiclogy.

It has been twenty years since the restoration of Master’s degree programme. Although
various edition of textbooks on pathophysiology for three-year medical students and under-
graduates have been published, yet no textbooks designed for graduates are available. This is
not in harmony with the burgeoning number of graduates and the growing demand of contin-
uing education. To alter this situation and to meet the need for higher intellectuals, we invit-
ed fifteen well-known experts in pathophysiology from eight sister schools and professors at
our university to compile this book which is intended to be used by medical, hygiene and bio-
logical graduate students, seven-year students and residents. This book is also helpful for
postdoctoral scholars, young teachers and clinicians.

This book is of the following characteristics: (i) Enlightenment. Since the book is pre-
pared for those who have already had basic knowledge of pathophysiology and are eager to
have deeper understanding of biology of disease processes, we lay emphasis on original think-
ing employed in scientific discoveries in order to activate their creative thinking. (ii) Novel-
ty. Latest progress in pathophysiology has been included in the book, especially which re-
flects the authors’ own achievements. (iii) Practicality and Flexibility. We carefully select
the subjects closely related to scientific and clinical research. We also review issues much dis-
cussed and with greater progress while we touch those with little progress. In addition, to
help young scholars in medical writing, related articles were supplemented.

This book is divided into six parts. Calcium signal transduction and apoptosis are both
used to study the rules of diseases at molecular and cellular level, so they are included in the
first part. Cell cycle control and gene therapy are changing rapidly and these subjects are
placed in the last part of the book. We would like to enrich the textbook in the next few

years.



China’s celebrated pathophysiologists Drs. Can Hou, Chujie Li, Huiming Jin, Dixun
Wang, Zhengyao Luo and Dewu Han participate in the composition of this book. They also
give their valuable advice on the compiling of the whole book. In particular, Drs. Li and
Hou review and revise all of the manuscript, and Dr. Li contributed a preface to the boock
even while he was in hospital.

We appreciate the great help from Science Press and Graduate Program in Sun Yat-Sen
University of Medical Sciences (SUMS). We are also greatly indebted to many individuals
who have assisted in the preparation of the textbook, including Drs. Xinrao Wu, Zhikai Ma,
Qin Zheng, Chunping Qiao and Tianwen Liang.

Any suggestion or criticism will be most welcome to us. It is hoped that this book will
prove to be beneficial and supportive to graduate students, residents and others.

Editors:

Huiling Yang
Jingxuan Pan
Weikang Wu

May, 1998
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W BRSO A AR =, BRERN—RLE

. MR¥TERBEPEEERRUMNGE FET BB 2WMGT R RSN

— — PR B B A SR
BT mEAEER =\ BWRREEREN .
— XTFRARHREFRE ZLHRITRRRER RN
—. mEKS K

MR B EE A Virchow (1821 ~1902) E M B . “"BEREERZHT W E M
(disease is life under altered condition) ., Efr R FH LA (form) FITHEE, H L I AR KR
Z J 2 O AE B B 22 ] £ BB S SR Th BB 3k b 4T B 9%, AT TR o 2L A 1) 2 A 1 A2 3
XN, FERESEHEEERYEE, B Vicchow AR, “BRA B IR EEHE
BER— IR E— A ¥ —E Y H F 22 (the true science of medicine)o” T
RERAFEREARPHHRBNRREEMREAREE, EEENESE, FEEFE
MIhEE 5 A B R ER R,

A 2 (Pathophysiology) fE R — TSI % 8L RE¥ R R LRE R, EW
ms ERMEEFH BERE, €0 &R Y E % B Y (general pathology). BT %
BERPENRHT S N FREEXLAMERNORKEHE REAMEEAT 19HEN
BRMHAE I — T s BN @R B P b R, SEhs L BRI T/ WA 3 %€ 1) e
KR FEEMREERABPTEEN —N¥8, FEREERAMZWREEEER
B, XREAEENAAESBERME TRERHE, ALFCE - HEXRRIFRE
BE,HFHUETETEARFRRELAEEER S, FEHREZE¥RNMEESRE B
s RUR Z BT FF i & TR A JER

1983 £ X E HARA Groer FREFVFEAEFHHBP L RS, FEEHEENES
MR RN B34 A PR R A 5% B ALE] DL X B8 3 1R = L B L1 A B 6L
B EHVEESNER; FREFERAESERIBERR (4 F AR HAREE)
HEYE R RNBRER, A IERA REREES CREMRMBHRER, REU LA
EFAE,Groer AR HEABE FHXTHER —FHE 2, ZHREMIBE2EHEHE
SR v I R o L AR T2 ) BB OB 3

F4E%E E H R Miller E4 MR BEA B ERFERNIEE YU LEREEMAESR
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Ji, iE B RRL % 5 ik R 2 % K 2R DA ISR 38 X R i B

1985 £ 3 Sodeman 3= 4w ) 2R} 540 755 8 Ak A2 S5 IRl T B AL #I 2%

M4 EENE IR Smith THREVFHEEHFHAZARBESR, X5 2FHHAR
BERUAHBRGERERRS,

1990 4 & B McCance X HTR BB ZLE FRRN T FEVFHR SR EBER
R RHA.

19954 %X E R F Copstead i F W B HiHH 4 B ¥ B B M % & (Perspectives on
Pathophysiology ) o

1998 FXE I T Hansen £4§ #1 Porth THM MR BERELE(F—FENE
ki

1990 4% 1998 4 7 A ,MEDLINE W% i 4 fm B A= 31 2 o 3 81 1) ) SCR 2235 14580
Ho

B BRI, R AR B TR R 2 P BT (5 B L

BENRBEEEEREERRCFE T I ZKE4 .

(1) &A% BIFEEFRBES(RTERNERRREME) FEELR BRRE
Bt WURR NV (RIERE SRR MERSEBHEEN, XWLrEEERREREE R
A R A — AR (EENE), h EHEANERAARBOSEARREESRES
MBEFE,

(2) AR (EA)mELR BIEY FARHER KRR IR BE EH A
BN RFE RIEFMME, XWoEFEEARFEEERTEAN AARREGERE)N
RE R, RBENE NS M (DIC)RADEFHA I M —mRE AR TE,
Bt i BEER —FREAFEAESB(GREER B MEGSAE),

Q) BEARARELERS ERERERGANFEAEY, XWBSEFEHREH
BRGERFMWRERRF AR, 7

KR RAERBEAH 2 AREREXLECEERB 2 REA B2 R LHFERL, R
M ERERPEEERRIE,

F—T KRGS

PR % (concept of disease) &% TR WA TN IRABEFSE . B AL BRI RK
FHABREUREFRE SN EZRTTAEZEL, ARKERESRBARFANRK
TR E, e AR BEFE S, AT A E BT aRm RS e . B b2 S iy
KRB EARERXFWHX, MENT EH BAEBREREAR A TRBREFXBHNE
B, TR AIRBIEM M 2 B M BT IR R I R B AR, AR SR REL RT3 A
Il .

— . BRBE R R

KTERABEH R R, BRATAT LU PI 52 00 75 48 A BE A — 26 5 A PE 4
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M EREE AR EROAANTHNEH, NRZAZBMZEE, NEEM
B R R,

Fiait & ARIEHRMIBZ T R H RG], BB AT B ER 55 $UER AR e By 36 B A R
Yt H LA A R AR, — R BN R A 1255 ; — MM N R LA Z S5k 8 Eoxt
FIRE T RA 5 —F U S EOUEZSREHA R, RBATPIROR, B RRESR
FHE;REE - EANEHBRAR BRIk 2 52, B st K28 2 &
AR A o Ry 7 B 7 7 B R HLK (Hippocrates) 8 — WE B 5 5 ¥ £ R B 10 72
B—TTHEER, REURE(NE)X —HRAESHPREOTARE ATS55ER”,
R ¥ EMEY)  SGER A

BeJE i SE B B, RR AR 17 R ROK  BEE XER X UE B RPN RER R, RWER
AEERFAN LI T FREF MAEL,

1. £9%¥FH G

(1) ZReGBI FiHA InfR B H B E A Morgagni 8 EWE LN WKWK
2 2 28 B B9R 2 5 Virchow B4 BRI F AN ER N A 2 MR HE, @mEm®
WA R B F I NER N A BB MEHRRIE, F%,

(2) ARG EEZHRY 30 Claud Bernard 9 {4 P4 3F 38 18 € % { (stability of the
milieu interne) #1 Cannon B HL& & A2 U (homeostasis) , TA b B FE S 44 Py IR 38 1) 18 8 B,
BE EFREIHEERSHENR. Y5BRSERNERBEERKY B, ANTHT
BE UATHTRE FE AHE ARUESFRK,E 10 FERENHREF MR L
1.4 7% (¥ MEDLINE), 53 51, Selye B8 2% U6 1A b 5 7 04 45 Ji 2 WL 4 % JR 7t ) 3%
(stressor) i) B 3 (stress) ML S Z %,

(3) A ELEA2EL N Garrod 8 BF 75 A 2R BBRIRAE . B L% 2 B
F MR bR AE F0 B JRAE , A R T 2 B v bl 3 — AT 0 35 F0 8 15t R AR a Bk 2R B 3L, A
4 &% B T X (G54 i 2 4 (inborn error of metabolism) FF B K HE S, B R
BREXEHEMEANZ —, 85 Beadle #l Tatum B RABRBAKWHE, RH—12EH
—FhEE BRI, 7 Garrod FAERBRBZ2ER M T, ZBEEXREXHI PR F—
FhZ BK B BEE (one cistron — one polypeptide concept), X #I Pauling % i i3 & BL6RTE 40 i
RO RHEMOES Hb, AN BHRS FRHBETRTREE KKK, RETHFR
(molecular disease)BYHEE,

(4) ARG AREFHE 0 Pasteur RIABEHEFHMEYSIRLUE, “KRER
HWEIRNREEMIE " MESHET 8T, I REHFE —ERIEERRHN
BHE. MWEHTEARAEREA—EBER, NFEERESERAD R —-KEER, Bk
EAH BB IG BRI — B A,

(5) AR ESEEL EEIARESEHFAENXRERERFREERETH
B HBE IR SRR EYE AN ERN AR S SR EETEERE
Ko 1988 FRE%*HFMEMEE(HETH)—FEHEE“FFAEETH¥” (molecular
ecology) TS , AN ESEN S AEREREFMRESY., EENEEAKRASNE
Y15y RABEFH A EIE M. Burke ¥ X T4 FETFERBMET 1992 FEE Nature

. 4 .



TR L8 4E , % Burke FH 8190 T Molecular Ecology 7276 o B ESEHE X Bk
A RTE HE AL TP ARAE A& R R T T (adaptive flexibility ) AN BETI X B3R T B IR IE

(6) & H it & ——k B (genic disease) Fo%--F & % (molecular medicine) DA
A B0 G FEXERAREEMN TR, s EBEENH,

2. LEBEFHE

19 #4040 &2 B0ME #0 5 PR 45 U0 00 3 9 3 0 % 28 20 i £E - 9 8 W % 70 Ok BR 2E
#H 7.0 B E % (psychosomatic medicine) BIBE &, AW FEHERHEAF R LG RXEHE
B, HEKBEXRLEXRURERSHS XA BN R  Engel 7 1977 FH 4 L
RPN EY ¥ AHEHERHERFEER (EYEFEE R biomedical model) BB A B Z AL,
BB ELHFHEZER—4 P .0 M4t S EFHE K (biopsychosocial model of
medicine) , IA AR RH AR EEY  OCHEHMHESERESESH Y., N, Hippisley-Cox & X
B HUER & 5B 44 L A8 i o 0 AR S A ML R R X B A 3 1% ;Greer £ A IILB TS SR E
BT A LR 45 & it R AT AR B EH X,

. HEeEFHM

EFRTEBRIENRE MESFRESTARESRESN R, B3 7 HamRsE
BE, BRIABEERSHSEFREAR, HATERYLESETFEEES, AR
( disease of civilization) A X 1 # #4 (situational disease) %, CEBBEKR S XLERA
X, HE T EKBEH L B2 (biocultural concept of disease) o

4. REREHRF @

XERFEHBK —FTm, EEY IR RS (system theory) HE #i8
(cybernetics) B & M R E B M IR E A P TR, RAERNARRHAELTR
Z B0 W AT N X 5 258 32 BUME Hh BORE BE 7 B ORFF, 5 X b 1R 5 AL R B
IR T BB E B T2 5 (loss of the steady state) o

RAREMHLHERMEYSHILCEFNEEN N, TEHAE—-FITH,

— . RGREEE RN

ARG (R E RS IE, general systems theory ) J& 1928 4F B #h 7 & ) 2% K Berta-
lanffy #H B, ZELBAEMNIEE - TNERNZE LHENSHAERFISFEH
(BFRE S, steady state) B FF R 4t (open system) o

RFPRAES R CHAFZBRA TS /) AT 3 A RS2 R G (closed ther-
modynamic system) ¥, D45 25 J A0 R , R A S A EA T ER R LA BE 50 (AN
W58 18132 3 ) B2 R RO 2 F 732 3l (LI 49 058 152 3 ) W BE R K 5 T i #8528 3
M BREA IR FHREFEIEENEWNRAENE RS, XFETHERN, Bra
FUL,EHANERTERETALFREIIMAHE BEFHEERTHFOEE,

RN FH R (entropy) XM EE RN U N 2R G EFBEN —FEE,
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BEBAFRENFERROHAE JQ RURREMNEIBE T HBHNEIQ/T,BX
RAXBERANZRGTAEAHOMEN —FHE, NEZRBRAORBERL, 2T
TR s BREA, Bl N ERERAUBRERANTFEE,

% NaCl SEBEF AR, MERESH NaCl RBERFRRS, Bk, b T 4
RXFMRES FTERZWERE, BHNEBREK, ¥ NaCl & AKX S, BEDERA
Na"#1 Cl M T EFHNES, EEITRH T WA RWEFEHERS, wtHizsh&
IFBERR, REFRATBERENVEELTRERHEREHERN /N, Na'Cl™ &R
FASHEATXR, HEUEHSAREAS. EHERZEFTAEFHN NaCl EELEILTFH
Na* 5 Cl  REFHWEBT,TFM Na"Cl BEFESMELZNAFH NaCl BN 88
BN BB D, RAFER, EHARETHEMBREINABYE, FERSEES
BB R A L ERR |

AP ERALUABNREFNAEREEHN. X5 LREZRIENE
(M PES)BREAFERSINEREHEFE., XTFEREHT HANEEEER
Prigogine & I PSR A X NREMENBE RN EDBE MELERE T 1977 F
iohe JNPIR=-3"

Prigogine ¥ A8, AR B P RSN LU X LR T RA FHRESH, U FER
517 (dissipative structure) , F AN EREE B RARL TP I RVFFNERBES M,
RAATHI R, AMER R BRI FERH A NA RS, MR- RE 5 RAGHTRERE
RYRZHRFHRAE) A BERERENETF G, HAIHEHNTEMNIABRBAHE
FeRER, R ORI P (B n#h) R EBISN R 3, Bilb GG M “REBMEm” . NRE
LHEBTEE—ITHHER.

XA RGENRTER FT A2 E 7 Prigogine B2 3R & ] 3 i L 45 (negentropy) 3t 3k
RiF, MIERGEHNT LM 4SS HIR“HEm” BEAE SR HEIER™ ™ LN
a5 WEH” , MAEE BB LN S W BHE", AN B BETHR S HHEmZ M
(dS=dS+dS). %$dS=-dS5,dS=0 MAZEF A - MEHWIEFHFRE(E
), —dSBEMMGRRER. AP S A, d IHEAEL, i RGN interier,e FRE
5P R exterior HEMEM ., RBENERREY (HPHER)NHELHAH=H(HPFR
GRTWERRE)RER, BAER ABRRENARZHUBEREFNES , KREE
b R FEFFRERM A SR ZH K FEHES

MU LMSE, BERAEEREA SHE LN TFE, ATVEL T HREAEFRE(E
) EWRE LR FERE B L, AT L T HA I X RE.

BEMNHEBETUEEMNYHEE, SNZEAMNXRRIDT,

AF = AH — TAS

He AF Fam ik B i 88 (free energy) BI N SERI A 1L ; AH /R %3 ( heat content, en-
thalpy) BN LA SR B R T S B WA, T RBaRIRE ; AS RRMZWL,
BT AH EAERBERXGTREE, M EXA BT M. f@im, 5 h iR
A, )
KRR (B )RS BRI 245835 m A& 8 B eER R > (RE), Fil,
. 6 .



