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Preface

I feel greatly honoured to have the opportunity to recommend this monograph
Principle in the Science of Life Span edited by Professors Junping Zhao and Wenbin Li.
It is most important to know that I have never read a similar monograph to the one writ-
ten below, which describes the progress and success of life span research. Therefore
this book will serve as a foundation for the forming of a novel discipline.

This new discipline will be the critical factor that determines the destiny of human
beings. It is worthy to note that much knowledge will be learnt from the area of life
span research that is mentioned in this monograph; in particular, many innovative con-
cepts have been proposed. Here I would like to indicate them as follows ;

First, the authors point out that life span is characterised by.the function of life
quality. For a person, the life span is integrated by three domains .

Body strength
Nervous system health
Psychological ability

Secondly, up to this date, the stage of human evolution has stridden rapidly into a
new epoch manifested by enlargements of the centenarian and/or supercentenarian
cohort. It is estimated that every human being will be able to live up to a hundred years
old or more by the end of this century.

Thirdly, the conjugation between genetics and the environment is known as the
critical factor for longevity, noting that an improvement upon both genetics and environ-
mental conditions is beneficial to the changing of life quality and/or longevity.

Fourthly, possessing an intelligent and active mind may be the leading factor to

initiating a pathway towards a long life.



Lastly, every person living on Earth thirsts for longevity.
This monograph provides a useful scientific idea in improving one’ s life quality,

and therefore it is a close friend for any person living on this Earth.

Peifeng Li, Ph. D

Bcdeay 2

Professor of One Hundred Talents Program
State Key Laboratory of Biomembrane and Membrane Biotechnology
Institute of Zoology

Chinese Academy of Sciences



- R -3 = b N - R (1)
oy | i‘%ﬁﬁi"%%ﬁi{iéﬁﬁﬂ%ﬂﬁﬁ? ................................................... (1)
BAT PRERESE TAEME BN EARIL (7)
EoN AETEG AL ccoreorerorormmentacnciioratneottieiienrnesrsnassessonsss sanans (12)
HIOYT AR LS FAY  coceccererrorestnttoniniiiiiiii i s e (22)
BHY B ZBABIUEHFGIARTR AR EAIRREL e, (29)
%/‘—\*" ﬁ;ﬁiﬁi—ﬁﬁgjﬁﬁ% ............................................................... (43)
BN BEEGEHIE R BRI  covrmimssansarisaessnssesaens s sisssssnsaismg (52)
EANT GRS EEHIRMBREIIIE  creesnenesomsoaoissinn nbvtar s iioonh sEgsbniess s Soneasmss (57)
BT EEERL S BRI ocovveniseiiistocnennssensennessosine sonsos samsss sasmsasas (61)
%+%" E%ﬁl’i’%ﬁﬁﬂ}ﬁi’é’é ......................................................... (62)
BT BRSBTS v ounessnonsa snesis swoiias ssswns vusnss sss6ns sssivns o iome s asmmmeve (64)
&+ SHAPETHIEAL  coiaicins raven s ponmas ssass snsns sooiin Shsvke Ssasa S4B sebison nae (65)

HTE EHEAGIREEEE ccococverorororrmiiiiiiii s saas s s sesessas saensn ses (67)
F— RESFEHRREER oo sstasanssasasun sasens smssoms v (67)
B BEFE A covicmmmmnismiass iiive oveses aoedosonnensssiosoy st ssss s (85)
g e 2 - 1 S U (101)
BY BEREHEKETEERE oot earenaneneas (110)
HBEHY FIEETEHAL oo ssrersssus spsena sansss s sonsi sSSE S SR SR8 Smme (121)
SR BEFEZHIGT v evovoscvonesammnen commen vaness somanss oasiss omonss sisesion s os avins oads (128)

=R -3 1y 7, L 2 R (142)
BN BBIRMIEMSINEERTE  coovrerrrrriimrnttiiiiiiiiiinssscssnenssenas (142)
R I 5 AT b= 6 F T T R R g O OO TRoR (152)
gt I 1 0 g = 2 R NP U (171)
EIH  IEHE ATP SAUMAE R SRR veveeorvemremremmseereeieeeierencene s (172)

o1



SEPUES  GREGZRED  vvvvoevvrrrorrrnneee e e e e e e et e e e e a e (173)
e N i A - T = = 1 1 2 OO (173)
Se—Af  BOMGAEMIANMEA S | FE  osevosaes sanmen swnsun suses saasen sesees varnns s sisas bosansnun (179)
= REHOARIREREHIILT  voes cosves sonsss svasnn ssswna sovsss ssisssinns aus (180)
BN P IR AYILTE oo e vumnes cunvies sunves snvuns vnsns sosass sosoes sosons as (183)
BEY RREE PIEIEFIIYLITAD  oooeerereeerroreermmiimnieemessenns (187)
ey I TRTOBRSEII o s un sovmasen « ey SR SIS SN MY S AT A (193)
BN A AR A A R S5 5 ceeeerrrnee e e (194)
55 N\ ﬂ@ﬂ&#’#%‘p?p&pﬁﬁg ............................................................... (197)

BRI B TTUBM  coooovvrerrrnrrrre e e it e e e ettt e e trt e e e e e et e saneeeannas (202)
B BRI S CHYRI S cooeeerrreee e (202)
7 e N NG < (=7 N [T] b =287 0 7 N SO OO UPPPTU (202)
B AP REARSGTHMIEIE  co-ooevreeeerrernerriiiiiniicrneeennenenn (204)
DU BoRELEE —  voerve covres vonmes somswe s smnp s RERGS S8 FERER 5 A S B neme (206)
BTN GBI SRAL  cevvevreerrrnm e et e et a e aaa e e (206)
BN BRIERTEATTEIEID v ovvvvrrrrrerrrneernerenneeiueenteetnseeesneesnaesanaessnnees (207)
BT ASCZEJRIEBITFAT  ovvvvorrrrrrrerrnareesiine et eea e eeaie e e e aaae e (208)

BRI FASHISTHITEIE oo e a e aas (211)
i e T s D23 = - AU RSOSSN (211)
B HEYMS BTG TR, coorecrarmenieiriorreiiiiitiiiiiiiteeaennnessannesrees (212)
Bt BTIFTEIIIETR  coveersoswesseonss s somens nsiowse soasn s56so 5§55 5 543 04 stmen smen (213)
B  HALTIILRTEIEER  reveee covarn e connss samnes sosens asiess drsias s550h 5 akin i ive (214)
BT DI itilli - e reweme comman onunen s sume s Ksmsrs veios § Senin AR5 5 NRESH § SRR (215)
e v N - B oy O — (216)
g R i VI = 27 1y 7 PO ORI (217)

BT AEKEGENBE B ITLETT -ooovrvvrerrrrrrrriree et eeriieeerninaessannnas, (221)
A S BAENBERIDLED  coeeveererrnererriiiii e et e e e (221)
B EEZEABRMKBITITE ovorerrrnereriiiiiiiieiereereessseeenas (223)
WA A WIRAS ST S EATERL  --eevvrreeererrrmneenrerenniiaeeeeeennnnn (225)

.2



I BEABESFESBAYERIE oorrreerionterriiosinecteimiiessrnesesvaves sranns (227)

SEW 21 HENHIT BB AR cis-eorresvnsscissasssrsne sovnnsssusns sasves inosos asvvnn (230)
SEATE  JRWAMUERRTELS v nconboonsviossumses sbisne s nsumsnssossmssisssosns 535mus ASSERARERRIS AETHS (237)
A BISIBMES R IESHIREEEE L «oorerrerrrreerrnsnsereesnrnnnaresseaensnsaeresnn (237)
B BBKERERE AL ARG B RGBT ZE  cevvvrrnrnnnneeneeeeeeeee e (237)
B=Y SN AMGRS BB TR  roverersresnssrssossosassassassamestassossssoinss (247)
B MIEESERGr eomrsvanumvusvaumunncs ranerye snsvssnnaniavsvs dHishs soness ansens sausivss (252)
BEY MBHRGERRETE -ooooreerrreeerrerreiiairiiiisaessermsnssnssonenssmaes cavare (256)
A HEFEFRAOMAFRGIIIEE  veveeevrvosrersosersiosnrnsmommmrsmmmesirossesssens (264)
BT EEIMIEHEEIKIE  womsmrancooninsensvosvnssssnnnnns sravssussih ssesanm TR TGRS (267)
PRAETIRRE  svnoassomivia s smnms sansss snemomsusannmns axvmnn s snsibm i SaHS TR E LS b SRS SR E S (269)
GETHTR  wvcnvmoswenssommsian o s s oo s s S RS SRS SRS ST 0 S Y o e e (285)
BB sntivanisummosmmunmsnnnnsnmens by sy s o A A N e S NSRS i 8 (286)



Table of Contents

Chapter 1 Characterisation of life SPAIL v crer e s (1 )

Section 1 The historical mission and scientific position of the

Science of Life Span «««steeeessremtiimiiiiiiiiiiieiie et e (1)
Section 2 Phenotype of life span and living patterns come

from the evolution of species «++ssssstrrersereeniermemniiiiiinniiiiiaeeeeieee e (7)
Section 3 Human evolution linage  «-++++esseeseeemmenetiiriiuiinnnitiiinneneseiieneesannnns (12)
Section 4  Brain evolution linking with life span  «««-+eererememmmririiiiinnniiiiii e, (22)

Section 5 Life span is the function of phenotype, which is

characterised by centenarians «++«««++essersseruimtiiiirii e (29)
Section 6 Darwin theory and life span «««ssssseeerermmiereeitiiiiinnntiiiiie e (43)
Section 7 Changes in gene type are related to phenotype in the elderly «++=+eeeeeeeeennnn. (52)
Section 8 Immuno — alienation and AthErOSClEIOSIS <+« -+« +++xrsssearnsarerasreenencnenenenrnenes (57)
Section 9 Immuno — alienation and Alzheimer’ s disease +«+++rereerrereeriiiiiiiiii.. (61)
Section 10 Pleiotropy and prostatomegaly «««++++«-sssuuseerrrmuminiirrriiiiiianeieeiiene e (62)
Section 11 Alienation and apopLOSis ==+««««ssssereneeemunttetunrrriiaeeriii et (64)
Section 12 Alienation and its characteristic phenotype — «+++ssseseuereiiiiiiiiiiiiin.. (65)

Chapter 2 Genetics and the environment are the determining

factors for life SPan ««-+ccceereeemmnreetiiiiiiii e (67)

Section 1 Genes interact with the environment to determine life span ==+«=+=seeeeeeiieeinn. (67)
Section 2 Genes involved in extreme longevity =+ +-++=sssssssssmmmmmmmmriniiiieireiiieneeee. (85)
Section 3 Life SPan GENes «+eeeeseereutettumitttniitnttiae it (101)
Section 4 Insulin like growth factor (IGF) and life span «+«+coeoeveemeniiiii., (110)
Section 5 Alienation and reactive oXygen Species «-«-+«ss«ssssssssusmmmmsmmrsnsrieinereeree. (121)
Section 6 Drug research for longevity «««:«ssssssrereerenereeniiiiiriemiinniiienern e (128)
Chapter 3 Energy and life Span ««----«cc - oeeeeeemmemminiiiiiii e (142)
Section 1 MitoChONAIIa  ++«-rrrrrernrnemntnmnete et et e e e e ene e et eaeresernenenrsennens (142)



Section 2 Mitochondria and the regulation of life span +«+-:eseeerererienniiiiii., (152)
Section 3 Transportation of oxygen in the cardiovascular system and life span «+«+«+---- (171)
Section 4  The effects of ROS and ATP on the cells growth and differentiation ~ +-------- (172)
Chapter 4 Intelligence and insight and a healthy brain ------cooooiiiiiiiin, (173)
Section 1  Human evolution in a new epoch reflected by the
rapid emergence of the centenarian cOROIt «+«+++ssrerrerrrrineriuiiiiinieriennenn. (173)
Section 2 Life span of humans varies according to their quality of life =+resceerereenennenn. (179)
Section 3 High levels of well — being or a healthy mental state
serves as the base for a healthy body «+«-++++cerusurrrrrriimiiiininiiiiiiiienans (180)
Section 4  The scholar is known as the paragon of intelligence
and, Tusight  #6s se0wes sasmee s cmeas onsame oumeas vawwms vraties esmny § (68 SeES5S 855T5S 082503 » na (183)
Section 5 A healthy brain and intelligence and insight begins
in pregnancy and INFANGY -« ceeesecomr s voors s sonare sosnss vesess Sunse s SR 8 bonnnn nns (187)
Section 6 A distorted spirit is a death prelude «+++++++sserrrrmmiiiininiiiiiiiieee e (193)
Section 7 The biological clock serves as the prerequisite for longevity «+=+++++eeeereereenn (194)
Section 8 Abnormal sleep and respiration obstacle — «+«+++ssseaerrriiiiiiiiiieri e, (197)
Chapter 5 Rules for the improvement of life span --------cveeevniiniinii, (202)
Section 1 The critical symbol of intelligence and insight and its epoch  +++-eesvvereernn (202)
Section 2 Life span varies with human cohort — =++s«seeeeemeemmmunemiaernierneineeeneennenn. (202)
Section 3 Protection of genes against injury is the determining factor for longevity -«---- (204)
Section 4 Life quality is the critical living condition «+«++ssseeueremneiiriiiiiiiniiniinian., (206)
Section 5 Inhibition of AliENAtION <+« ceveeeeerenenmanmaneneeneeneneeeenenennaneasenseneneanss (206)
Section 6  Defeat of the pathogen is a serious task in the future
For @ lorsg Hitme 5 6570 i tumas e « wmmien cxscnn s saers 888N 8 5085 5 56255 SSHEH 3 556 m mrmrre (207)
Section 7 Personal character and its relationship to life span  «-eeeeeeeereiiniiininnnninn... (208)
Chapter 6 Situation relating to study of the Science of life SPAN  serreeesiiieeiiiiean, (211)
Section 1  Change in the contents prompti ng to Stress «««+««ssssssssseieniereeeeeeererunenns (211)
Section 2 Bioinformatics patterns and life span «--+++sssssssssrsiminiiiiiiiiiieiee e (212)
Section 3 Perplexity in study of Science of life span «+++=+ssesssseniiiuriniriiiiieiennnne. (213)
Section 4 Blind area of principle directing the study of life span «««--sseeeervenieennniin. (214)

. D



Section 5
Section 6

Section 7

Chapter 7

Section 1
Section 2

Section 3

Section 4

Section 5

Chapter 8
Section 1
Section 2
Section 3
Section 4
Section 5
Section 6

Section 7

Imbalance of overall arrangement relating to study of life span «++++e-ceseeeeeees (215)
Sovereign humanization is known as the foundation stone of living quality --- (216)

Frontiers of the Science of life span study -+« eeeeseermmmiimiiinnniinnin... (217)

The human popuation expect life span forward into a new epoch

OVEY 100 Year Ol  +¢scsemre vasonsvonmmn cosens grovas svansss vasses somas s s5a8an ¢ 65453 § bsn (221)
Emergence of centenarian CONOIT  sstrvecetrenneteisitateroctneeerennecssnensncnennes (221)
Violent formation of centenarian cohort as whirlwind in nature ««-s=+-+sseeeeeen. (223)

Prolongation of human life span is step by step depending on the conjugation
between the gene ANA ENVITONIMENT *++ v+ vt reernenstteneneneeneeerserneseessnssnnnsns (225)

Size of centenarian cohort vary with ages give rise to enhancement of various

NUMDET Of CENTENATIANS  ++++ v +e s e raesentntnantrrenerenenenteeneneaeaenneranenenens (227)
The situation of the global centenarian «++++«++ssseeeeeerunreruieeruneernereennnnn. (230)
Saving the patients with chronic disease from death  «------vevvuneennnnnn. (237)
It is important to treatment of patients in time of chronic disease in elderly --- (237)
The pathogenesis of atherosclerosis and its risk factors ««+++«+erserereuieiunninn. (237)
Pathophysiology of endothelim «++«+++sssserureeuriuiiiuneriaeiireierrneeeneennenn. (247)
Blood pressure and the living quality «++«««s+ssssmssmmneeienriiiiiiiiiiiiiiiinnnn. (252)
Rick factors of vascular damage «««++++++++eeerrummermiiiiiiiiiiiiiiiiiieeeeieiianen. (256)
The life style and cardiovascular disease «««««esseesemreeenmmiemnerueennennennenn. (264)
Enhancement of the ameliorating effort for cancers —«++esseerrerieiiiiiiininn.s (267)



H—m AR

F—T HFaFphEEaSRFEMA

(—)EFRHENX
F i A A AR 1 PR - A AS TR B2 PR R T T A A R R R AR, AR %
iy P 498 3 0 3 A AR TR PR 38 78 LA B 5 i P B R B 3 26 R R LA X — 3 SR 3L R T TE i A
SRR IA . H AT P E MR A FE I (8] 8 F5 4, I R B .0 Bk 455 1R S A= A i)
2, AR R SEB . et BB SER A X —45 R IRRE GE AL
il S A A I, SO A S R A R ) S 2365 . BRI R 2 W I BUN Ay
—iAleFRIAR , 8 SR A 1 A LI B (] P9 A A 77 Bt (] P S-S54, 5 LA AR A BE AT LA
M AR, AT DU A AR SR A (9 AR AP AR PR o 0 8 R R (R A 1) R /MR 52 56 B 1T 28 o
FFamee P U AR E HOARIE ., 1oh, 048 R (life span) 8% K #BR ( maximum life span)
FRFFAT TR AT . 8 H AR NS ES N BRI SEBE MR K FRSBHFR, Z X5
A, BEASCEEIE R A2 A BRI BB Ty 2 i, LASE T (6] R 8 b A b a0 S 5
R JE L2 B SCE B e Lo BAR, 46 R BN HERMAE , A A
21 E (A B TR 2 74, SR I R B 2 X A5 e Ao Il A I e
FRAT 3 5 A A i O AR 1 RO SR G Y R S, X — S SR S R B R R AT AN A
A AE )y HebE B g e R F AR T H o BRAWFSR F it s R T2 38 78 5 6 10 A 2 1k
JBT, Sy A S AR R TS AT O B R T A Ay R AR AR R B A SRR O L i =2 1)
HEZRE R, MM A CFAaH I BB A BAS S |, 5 (6] JORE M2 6 H AR
X BA R R MEMERER, BA S, EEHM . ERFaiAEY AR ERSE
ME&JEK@J& B I R G R AN AT, MR R A A R R G PR R RS UK, IE R S %, AR
R HEE S FHar A I, R —UI aT BB 1 L 2F i R i AL i iR , IV D g A i) 5%
‘éﬁﬂ ,FEMC IR b ST VAL 7 38 M5 22 AH N AR A A B R AR R R PEA vk, JE R AR
PrRAE , e — BB ar A B S 500 R VP4 T3 i | P00 A A7 e Rl 4 BE . A0 B
OB A BRI R BA R A T EAERE , XM A ERNW A, AT
X 17 F Y M R A 1 AT SR ORAE, JEIR R A TR K B AR A R4S, Ffir2e 5 X Rl s A a]
PRI, MR A i R R A R A R R S 5 A ME— A
A R A B OB B A SCR R L5 A R0, th it 2 2 R 5 2R 88 R 2 i SE Bk
N AR FBHAR AL EHN B M AR 38R DL 4 77 m R & X b
i FAEH S THUON .  EIR IS IER A (] T IR 2405 0 E R AATHY, Rk B
HHR YR 7 i O Bl A AR i S SEBRK A %7 (R BRS FLL 2 (R 48, ik B3s4E 5 vt A
F I KA REFR AL B T 7] R SE X — 2248 HARM nl 11848 5244 .
Tt HER b2 PP ST A= A A s R 25 B AR ER T 0 Ah A Ay SRR AR () 2 AU, LA TR (] A
— 1 —



