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AR 3 AL [R5 g (v 0, 38 0 B8 SR s 0,93 15 ), MR AR S SLRD B & A | )
T 5100, 51 1 A S5 B 2R T, 5% 55 ) DR ARG R0 RS- LA AEFE ) A 5 (R A R e
(1) 8 G T H AR 2 <A SORH R R B R N R K51 ), AR & IR i
2, ARSI AR EEIE. I RN R 1T 5100, AR s g/ B s 5 RE, BUAR AR B .
PRI, P S0 R 5 Y287 PR 8 v FRY P A R =), AR v gt v, 7 i it o A o L AR
B PTE K AT <18 HUE EEAEAE MR DRAr 5 O (R KB 00 i, LUK B B4 25 5 KA AN R
AL P

FHYAR G 5HM R — 5 R EE R IR | D7 (AR X T~ DA AR X (R3S e (1) Y R 45 F s
BIPRAS OO S48 ), He RIS [R] T ™ A2 A FE A TR I R 2 5 A0 SR [ IS 1A N e A
R, PEIXANIE R A, =4 N 30 10 30 00 B AR 1K) e g 8 | ) 38 22—l FHE I, 1% F )
(R AF I 3508 4 B A A i A 5 K R T 25 R LSS T ¥ T Bl A% 18 ) S MR =) ) A B DR RF
FasE I oy — A9 % F YR e BRSO HERR 1K) BE S 0470 0T 3k BRI~ P 54 5 4h 5t
(A A FH A2 5 R PR AR AT AT o) 38 8 e s L 2 P A0 497 ik 2R 2 B8 Pk R o A o 1
HT

AL IRGEO R AR T4 0 T 42 B AN [R] (R 45 46 70 D AN [R) R 28 & Al AN [] 45 1) 8 1)
X JE VKA AN R (R R PR 32 B TR S IR 25 B TR 7 JE 2R 8 & 5 B K IN AR 45 k.
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SRR X AL G R CF JE AR, 7 JE ARG R (WA RIS B, OF i (A7 1K) v Te) 44, iz 5 A2 1k
U 1S Sl 1 P W 1 P VS o 5 4

I S G— U P E L) MR, SR TN L4 — & 55 P ERE A B Ik
MEYHREHFFLLERTREREREE SR EZRETHR A ZTH: “KEER".

AT w KA 10 A 7 AMEE 75 AT I KL 53102 NS T2 3%

SFSL RIS — W OF & )2 /N B AR T K B B AR R BT 196 &, 2 Bl 152
A7 (RN 25 (R AF — AN BRSTATAE BT A 35855 A 388 2 18] () B AR A (R R, 2 FRATTBILAE 1400 it
TN S F NSRS i A S5 v iy [ A 1 R A 1) B AR AR R e — A TR B

SR R LA (1) o S U 30 91) 72 B P AR A U S G IR B R R A Y T IR AT
FUREAS T BB AR T, T 5 & AT E 9T AR R B AR A5 AT T B0G B b R
XL — 1R A T PR — S B R AR S5 08 L, o o & 6 A7 T AR A T e B
B0 R i RO O IR 4 S A s IR S G AR (T EIUEOR AR
T AEZF BUBOBUS TSR AW AR RIS DA SR S B0k E S5 20 RN 28 5% i o L R 5 R s A=
Grgh He SR TE 55, 100 2 RN 55 JL RN AR b st 4 2R 2P SR iy A8 s T BR 2 W R s gk — 2008
), S L R T — 0 84, WAk, 22 ootk Z2FREAEE XTI R ?

MG — R FER) LRGN EYN IS MM RA RS2 AL EER S
(B AT ) Z 18 4E — & W) A T AR A L BRSP4 A AR R S AR 7 A 8P 0
54N AR PERE R T, 2B AS A fetrfrie e, B e 4, 1% R FE 3))

SoF AL GE— AR IR B M M TSR 2B AE TR BRI S F i, BEAR K ER TR
IR ENREKENYRESR T 2 i — N T p M—A 7 e Fralm. It
P2 ESCRIE F D3 3 R0 1 ) [P S 48— 8 B T S v IR BT, DAL T I8 21 T e v (R R
€. DA T8 IS AT 2 AW T WU RN A Ay 88 A B B AR IV 2 &R 7 I 4 k.
[FIRE, /N3 2 25 1)) 0, K B AT AR R B B AR I R 7 BT 4L R, DRI 52 7 T A 4 1k
HRR) 0 JE BTG B AS Tk A2 FR A 22 U1 2 2360 BT 2 R 1) 35 PP A P R
SR XSG —F0 51 15 5 3 WP A AR 1) SO 3 it 2 B 22 o 3 S p ) <R
N=A G AERPE ) .

1974 %EF76 (Georgl) AMEHIE (Glashow) $&H THR. 55, =P HAEHSE —7E
I SU (5) KB L MZHAL R T ARUE 1, E 214 107 ~2.5%10° 4,
(RS2 e 5 [, B0 R H AR 225 [ 1) S 56 4 AR A A D 110 28 DA PRIIE HAE S 5 AT FE AR 128 42

F AR P R EEE, TR () A B sa () A —AN T 2 i (d)dL(BF uud), =
YO Z W AL 5| 1 (8 03, 07) 5 %5 3 2Z T B 0 GRS R 25 S 8 ) 18 381 T e Bt o 119 -1l B 7
JE 88—, T2 7 K S AR AR AR 51 A TG T I B T 5 1 1 7 e 10°° 48 A1 b At
LT AR A4 AN 1.37%10" 45 M ER AN BH IRAERA 20 50 AZ4E(5*10° 4E). it T 1% ANl 2
JEF %A IE T () FIIANZ A2 3 (1 5 LT () I 5 | 1R R J7as 21T V-4 R Ji& 1R 48— T
HEUR T DA IE (e RN A7 H () o Fl e R S8 A T A H 5 | k1. i T 1
FEANZIE B IR 50 B G () B O B 3 o8 T ok 1 B IR Tt R A T 4 B AL B A
O3 T (Ho) 3 He o0 2 A A 20 LU 2 124k A W0 A1 2 L1 I i 25 40 P A R rlL 18, T £ R
(HCI), 7K (H,0) 4% Z AN 5 e A RGBT N A e R (e I A% W ASBEAUAN 1 7
AR B R AN A 28 SR B, 2 AN TP AEAZ N = A 7 g, IR o () a0 250 - () ) g FF
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K CAHEREAZ 9 51 7 R0 7 1015 I T ARIE 12 76 25 IO AZ N 5B A8 e T LU e #4% N 16 7 0B
TR T B LI R T (He) st AN p AP n T2 k.

() B — A EE A R 258 (d)2H i (udd). SRl E R R AR e LR 15
31896 D) N 4 3 AR Ny i1 X P AR B M A B T F ()N IS 255 (d) 2 B 1+
TR T BT AW E2 50 (w) 2 0] 5 7 et A8 i — AN b 70— AN 5 45 4 1 o DA%
PR AN R R — AN 1 456 BRI A% BN e 4 e LRSI A% ) BT 25l 2 T) 38 24 1)
G A YERE T NS 5o 2 (RIS | )RR D001

X v, RBERTFHREARERFAET, RMNFEFEPRA R EFE XY R EHFEEZES)
& MR IR RA SR, LG — R (PR EmAS SR

NBATRA T8 P YR B RAHEAER

IRYEUT AR T W EE I Lh AR, MRS T S B S AR ok 7 12 B, B4E 6 #f
Zy (B RS A 2L RS D 3 FasE T G 7B 3 Fbilr
CEHTHRT, 29 i) e Kaan 1. S5t asia 5w, BT
AP R AR T A FIZEAS A 40 A B 45 A2 A0 Rl A 28 B 00 S Sk Al g 5 b
TCE LA Z [AITEAN [ LT () J2 R AL FAS ) J2 R ) i T ) 57 | R D7 (P14l A T2 54k
(1, ETE R T 25 P A 5 T-28 5 A IR PR T RS SRS, B AT T2 R R s A% e A 1T
YA e AR, AR SRR T 2 RXAE R iR 51 ), BE R AR R T B AR T
5177, BATFEE W2 B BRI LR A Bl v vk ok 1 1 5 B 3 AR fn ok 7 2 [ AUN A
SINMTFT, BRE T AR SRR T T BATFE R IRA A —A 7 B [E 2
FHH KB VERIAD - BR T B AR

TEHAR G, 51 - 1E S 15| ) 2288, o 18, T 91 1 0%, JF 1R 1

FELEW T - B2 b, AT BB A R 114, 2 A7 5 4 55

FENF AL SR B2 A, AT AT BT 4 o M i s B P oF i 2555

FE N SEAR AT - L2 A, 3G I 55 B (R 7 i 1 0 R A7 1, 2 R A6 4,
BATELA TR & 0B R BT 27 AL B RANIE B IR S 5 0 2 A i A0 N SRR R 2R g %
7 DNA SFEJE T DLAR TSP 0 R 0 & 2P ANZE T AR RS OL T IR Z4
A AL GG R 3PIRES X EAIRHA AR M AR 5SS T MR LA ] 3

L 3 SETH (F J& ) 3647 RN B A KA D T/R — MK T — R E A e k. )&
e 77 JE XU B 23 B S 6 3L R L — AN S 4. a4 L o7 B U @K,
Yyt AR R KIS E

AR S 2 N JE IS AR R R ST S g A R
I T BIRUTT JA BAG HL SCHERVAC PR o e i 3 R A e i — A8 AT e T b3k
()2 B A A BERA B AT AE R 4, 00 7 i (RBUT AN ] BERA e — AT A7 A
INE 7R

A AN IEHL T ()R LT () AN AT BEAL R AN AN, — i AE i L
KE—HERE R BT LLE TR BEARINAE — D 1A% B AN EUs 7, B A T DN %
WAL A BERCA — NIRRT R =) B 2R AR 5 1A% N B R U AT e AT =
FERHCBR 1R (1 1) 4
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JRFAZ AN 25 i) F—AN N 2w (d)ZH (BT uud), =& A AR A R @ 5] 57.e4T]
LA AT AR — A28 S B 53 AN AN T 25 5 2 [B) 0 SCHE IR B (1) 1w TR 4. T AT Am] PR A 25
SO RG] ) (B 1,40 22 4% = Fh ) 5% 58 2 (A7 1 GEAIA AR SR 38k 21 T 1R 4
(P14 B 2 J (1 48— AR VR IE 2 A% P uud IR R = 0 37 11 AN BT 23] () 5 R A ORAIE T 51
R ) Bt v (PR PE R B K R . A6 N P AL A S T I, Db 20 22 /D B AN v 14
S B A AT 5 A AE — S 1 A DL AR 1 B 40 B S &5 Al ok

HH, 1R R AR P 0 A 5 R O R 8 — AR 2 R 23— B RS2 VR ) ) AR 2R B AN
R i 2250 1 AL i) R0 AL A2 P 5 R R R 20 it e TG € 1m) 110 R A R 7 ] DAFE T~ S = 0 81—
AN ol 2 BHAIE.

—> DNA [FZEAR G B ITTRRA AL TR AL TR B T — NS A — AN IR 13X — X 7 J& LASh,
Fp ) IR A AT —ANBIE 5 1 1E XA 7R B R 9 242 [ Mb BB B A — ik XA B Tk
PRFF TAZ R (MRS e X PP K (MAZ IR A TP 45 TE T DNA IR 52 A% As e vl St
fEVEH.

BEAE — 55— LA AT BELL R — AN S B ARAT T DA 20 BE AT WA 7= ) 25 52 e A REE AL X6 1 44 75
BN S5 A B IR,

— N EPEEAE S AN REANAT H AN AR A 3B B K I AR TR M R S RN R T R RE,
—AERE AN EARZTI LN, B/ VL Kb rem 2, 3 diks, 28
A WAL S N AL S TR A BT DL T Ui WA SRR B A 2 3L B X AN B

R BIAE A : bt Ze A A m R s BOR B, T 2 1) by F S 7, 1E 02 8] RV 22 40
O A543 B AP TR I AT AE A 7 U7 W B B A A R AS BE A B8 K1 B4 A b
JE A5 %S R ] BE AL A IR Al AE A% 4 b AT REAS 21 5 22 vh (R BEOI 1— 7 A R AR 5
. A 7 JE XU BE 45 -A XRS5 Sk 1T 40 R — NTE 3 R 2 44

7 & BT HIBEHE =+ X R 5| AR BLAE A 1 RABZEH [RIE I N T A Reis 248 4 %
—/NMAEXTARE I, 7 JEA S TR, AR S T R 2 AN B RS . S eR bR
HIXN T ALK, OF J& it A BE AR K AR AR . I &R A% B — 3% 1 B L 7 3K 1840 %1% J2:
SR T ke s B K A5 i IO RS At QB B RN A5 RO SRR AL A Y EE B R R ar IR R,
P 4 e R R A% v T AR AT 5 B A% LU AL AR LS FEL - K 1840 518 2.

DA I, F&5E B & AR (B 4) & v [8) 4 EL OF & 2 5 B8 K45 25 WO RINE 224 B O FE 4,

HWYAR— A MR — A%, LBV R, AU R T B RXT, Bib A
B BIR PSR EE 72 AR R R BESA BT B B F & 6 75 BT A R B0 v ()44 IR 4, 40k
AEEZH—TMREZHN—

JE T R R T HOTUT p + o) Ui, TR PN BEAFAE R0, I ) {58 7587 45 5 I
43 TE Ho, JFH K B 0 A A R S0 1) 4 8 3R TN, J5L 7 & 45 B0 1 & S Y 4
AT DL AR ik 4273K 1 i, IR R UL SR T S, S T Hy AR AR T, HTE SRR,
7 FL SR B AT R L, B 8 A 2R A R &L 90 7 e R A B A E A9 31 R T &L Il
JEUL I AE 24 H AR il Ha, 38 & Hy 20 i 2 A HL#0T5 B [ g e I 4h moRe il B 5 1 1
BERL TS5 540, JE T HAB L BEAE K TR A REAFAE, 10 R R 26 8 A5 OH B TA74E TK
WA ST, IX A U, A H AN AR R AR e AL HT PB4 i AE K AR 7 H
HHHBEM TSR T e AR RETA H
— ANl I 59 VE FH AR A T O — AN TR AN R T T ST AR PR A
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A Moy —NE H W EPTE, A HARP 55— AN E H G RED T Hy rfiixst
WAL RER NS5 X el 2 o =4

WNHT TR, B H R IR T — AN — MR S0 3B B — MRy I = I A
80— X AR ) 55 A TCTR A A€ I BRSL IR S e ARAT 14343 H e 18 2% ol ] Ay
77 BUR GEDE a, SO AN 2K BE 2525 2% Tof iy 2 RT3 5 #5947 i 3K

FEREAL 2, AR AR BB Z0 b AR N T ML AETEAS T Sk, MU 587
BT AN TR, AT KR R B2, B IR

2R E I SEAE 1957 S8 5% I FIIRI 13T 8™ i oA YR IR, 32 45303 IRt AN DU 3K
5%FNVRI T AN S AFEH KB 1 0 VR 2 R AL S R R AR Atk e (i 3K — K
Hh )4 i 32 21 K3 5 36 A 1 Rl A R

NI AAF RS ANt B A5 T MRS (R Sl A 3 K 1R] R 2B A R e ity FLIE i 2R 3K
(7 3R J (R34 B O, U@ B[R] ) A A7

IV 3 SLGE— 1 (F & 1) (38 23X B P i A SR B R o S7. 48— 42 P 0 90 SE R 45 4

F JE A7 A5 )2 (B G5 M TG XA AN ) RIS R SR 1 2 i A ek 5 i, 1 P O SR 224k

R N AT A P JE SRR LA J5U A (1, e 1 B,C,D BYAR R A IR ZE K.
(A). R JRZUF & s (AR S AR, SR PEARTR 51 2); 7 & A AT — 5 A R 58 2 Bt B o 77 i Ay
PN SL ). P JE B U7 X R IR R o B A R M, BT R AE SR, A7 K A
WAEABATE. —EFEBMG G () E—HREEC — AN FT Y. X5 39 (35 45 A B
ANET IR J& R T7 — 3 2N, T 2 BAL. — 38 1) 5 R A7 A B B AR B e A ) X R 7
FE AT AT — AN IR SEAS RE B ST 25 P 77 & s r i T IR R R A 0 JR AR R T B IR T 1%
YN = BB S i e R R R D X L, B PR, B U <AL
R AT OBt A7 A AR XA S AR (10 51 A AR T BEANFE AN AR I H T D
N FH AR R A P AR I S AR A R TR .

e FRWRL 53 | RHE J (R R FL A28 AL ) 6 A — AR B P TR AR R AR P, R TR A B
7 J& BT 8K, 7P T & RE ORI KIS e . LA LE S LT RO X S 48— 1A B
“TF AR B EUR TR T 8] S P S R AR KRR A R T, —IE T P EEAT
BHEEM A GNP REA.

A FOOCRAE AT P REST 5 AL E WU 2R Y A JCHR AR Bk F 25 OK AR =
AP AW AE RT fE A R AR A i B L RS DU B — AN R HAZ IR B 45 5 (1)
H A T A,

AR RN AR R R AR T AR A M RE . U,
AT RN IE R AT S F A EE B S 1840 A5 A% AR B LLSOS RRUE
HhLe. TN BRSUE HH O AR S R AN T H AN 7 H, X AR PR TE A7 L ok B
PR, (AN LSS, 1E Sl -3 rho LA i AR B ] BAEERE — > P B A AR X R A,
—NSLI D), AT A E T EORIE SR RO . IR, PSS e ARl
Jo T B 1 T A2 R 2 = A D R TR A RE AL . BEARIX AR TR T P B/ &
i) B A W U R E M HITE S, RER RN EMRATRXTFF L LR THEANR
FHTHRL BROABGMEGRIGR. B, £, — DRl LRMBE R E K S5
SRR T PR (R, T ) AT A L ST 1 X B2 BN 7 i AL PR o, Hh )i AT AN RER
Ry ) (b P A A DA i A [ T R B, SR BRI B Je 44 BEAT AT AT
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AR S X ] S PR JE AR BT A . BT, NIRRT AN T A
ANBEAL R ANRE T, 17 3 BEWE Kl HERE B — AR A AW 1) T SR i R At AN BE A AE.
AT T I B G )R J2 (R A 3 SOk 2 ANl REAFAE IV, A7 /D (1 v 1)
B2 IARGERAE &, HA Bz b 2 B AR e 1. R, R )z
2 BN AE AT REBUAI A B D Frat 2 IASE AR JE. A8 b KRS, A TUCAR IR
BLOL T, Ho R AR — AN iy A R RS M R R, — B 198 5~6 AU IRB AL il rh ™
B2 gt T B AR AR I 58 th RE DR RF At 2 JERPRE L R RS2 2 MBI I 5,
otk S (3R AT A — NI A 2, L BEE AR B 2 D RN, PR 70 A& e
AN B, —Bgaf# il — O R BUR e sl Tl g K 2 R a2 i, Hge
ERLEA N

FEIKTN T JE VRN, ANRTRE H1 2 & 10— DR 5 — D7 i R i A48 oF Ja k. Lt i e fa
TR T 2R 5 Tl S 22 00 A5 0 A S5 R VR 22 50 LE A L A A T . AT
AN AR AN — ANHE S AL A IR h T AR RO AL B A &, B
ARG TS L) 8n ], hgeia (WU #)NEEHA & (BT DT 4L 1 BURM 25 5.
PIATIZ LT JE 1K) 7 ANREIR 25 55— I T BRI AE e AT DR 2 [ I 19 o el /b, B o 2 ke
HEFYIN B2 5% i A 74U L R= 0 e S AT s G 1
T AL SN, A AU E SR O b R RSl 2 . % IR & DNA )
AN EEAE R G R R AR A MR I X P . 2 DNA K R MZ TR
B, IR AR 731 ANl

TE AL I RE D (R AREAN B B 22500 JE I X7 ANl g — T K 53— J5 T S AE 1. Lot
FEEN A 25, 3 B ZORUAR BT 4 — X A L e 111 SCAF B S B 2, A% B AN AT RETH Ktk
LRGN AR A IIIAE (AR S . A — HAR RGRIRE T 5 (1 L 3R 7,
AbATTAS B A ) — 8 AR A TR AR T Geia . IR AR RO SOL TR AN BE SR da
S TP AR AR Dt IR = A 2 RS R 0 7 B N N 0 77 S 444 el T4 1 1Y
R TIH: IR b 3= AR REIONT 2 Ji A At 2 ) IR 328 B9 40 /0N 1T e 245 R 0 77 B R N B 20
SN R RO 7 Ji PR BT B T2, S Ak S B AR D B 2 SOk & Rl RE AE B AR 2 3C
A2z, BB GON N i — R L 5 i SO IS S (R 4. B AN vl e i K Bt
7B R i E YA AR, DU A <TE I R B A 2. BEREUR 1 < Jor B
PTG I 905, He A DB B BT I 587 B . A AR AT B LA 25 iy AN ] i
2B T R A AR T AR R A AR AR TEA T S L, SR W S BORN G v
9, BEANREIE BN TC B 40t B B 9L UK I IYIRSUE AL 23 e ? X it 1 51| B 4%
S E PR RORGHE. I CLAT 0 20 A rl AR, 32— A7 ANE A DB S, X230 5
e SRR ARA SR AL A A 2 e B GR35 1 B8 B e i 7 Ja, Ferp ik —
TP N AT IR K B85 2B W i B B (K0 5 7 B 40, B R 3 B8 B 4. 45 RS AR 2
AN T BE B BURIAS T T IR S IR R R BB g B R R A R BEA T X
T RE BT AR, Xl thE S B3 5 R SR AR D 8 ph A 2 SCHBE (0 s AL DR e, R AE B A
FE XA Fm R R R R A TRERE S Z RN Z 5 KB RIBR T, A%
A&7 e RN A RA T A B Frt o £ Xt sttt it B, 37 Fr gom
TN X3 F AR B D 46/ Tk AL 45 & R KGR B EL R R A8 HH R Bk,
Hhe T SCRAEMBEAS T XAk AR R R AR VB R R KT I8 20 AR A 2 3 T A2 A
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AR T AR B K BB M B A T )R TSk b k& TR AR =
AR AT RE BRI K e 2 S TR et oK B s 3 SO EE—#.

FEIX PSR 7 JE AR FR 2P JE PR 22 27 TN )y T M7 i A v e300 1) s Ui e A
R IES— AN IE R e BT p ANl REFE AR B — Nl TR & — A 29 DB Zerh i o A
17 7RI LLJE AT T80 AN B85 T R U T H S 247 LI 2N Al AT T SR 2 A P T
P BRI e ey B AR 1A 7 B 08 72 By s B8 7= B B ARARERN. <TG/ B 0 B 7 4 1)
S 2 NI A U AL At 2 A FRE PR R g S =S (. R A A D o AR RO 1 3t
B 2 03 2 N, BCSRAR AT A R 4
(B). FIBRELF & A (ZR A, R PEAR R BY);oF a1 XU5 B U5 e A ORI SR ] s AL
7 JE ARG, X5 B 75 W] AR SE A 7E, 36 A [F) A2 30K AR 2 8] (955 3 2 ELAR ML
M A e AT LS SEATHE 5 SR AT Il A e A0 AN AR 2 mons AT AR P A 38
7 FA) g S 0 AR ELHE R e AT PR AR ELIR 5 DR A DRA AT T IR AT 2R 28 B AP s X 75 4%
A it B8 I () ) P A A

FEAn AE40 Na Jl 250,350 11 A e N E 2 AN B 2] T ANIRES, SR )= 8 L 1
BIER TWARE S =2 TR T ANZE 2B T HAZ S )2 8 - Al
(8], HL755 L W2 TR PR AT AT FE 1R 7 2 AN S AR AL A i 7 IR

FHIIN 5 N Z 18] 70 Ji ko S BT 0 P 2 18] R 28 D, N RS P i, 26 1 2 TR 5K T
(K07 JE 555 2 (R85 BRAS 5 [R) A= s ) 2K, Bl AR CELHE R SOl € I 45 AF R AR 5 ]
ASEAE XU AL HE 5 AR B 508 7] M40 (10 R SR S <3 Bt 35 T 284 5 —
7 THI PR 58 o A T AR ELAR A7 B0 5 | U B 5 A 3 ) PR S N B0 06 B ) I~ 44 F J
1B BT DA ASRSIAF A KBRS, T 577 T ORKF HLAR BOAME:, Bide e 460 1, W07
BR] I, B — e oy, BRI AT, BE 0 K AT 8. — AR VR 2 X [R
JEAR B &2 B I A SRR R D5 n] R 7P JE R T 25 1, B AN VF 22 /NP AR A% . T
AN SE AR 7P TE BT, 5 A BUTR EANR], B B & i) 3 5 AR E 5 A —
5E F AT AT AT e for BEAN ELAREE AL . Q1 R T AN Z Pt 23 B 7 i 7 T P PR JRE
“EFRBRFE.” WS R FEREF EH .

[l IR R F e AR P i ) DU R (0, B ) DO AR BUPE ), AT DA Sl &, Ik
WCARA, WIREIRAL, AT A N AT AAL. [R5 i AR 18] P AR T E o7 J )
WAL Ty e R B g — 5. B, oif [ SR 5 [, KAz /e, iz 22 B, KA
fNRAR, ZIR BN, NEIZZE, A MAEE N, AR, A A2 b i 2 18l i L

BRI T A& A AE N RO R JE R JE IR AN RIS K 7 )i . i oF J
(RIPE JRT 23 R BUPE (AT AR X ST PR ). FEXT PR B 45 R AR TE BTG B A Lo, X9
PEIF B G5 RIE ARG B, BUE VRFE TR BRE WRFE BT, X Gt T A e i 75—
SE AT T AT AT LA, S (1 2 B0/ 5 N n] BEAL A SR A [ sy )2 2 ) ZE IR 0
PUET JE AL DA, 2%, AN[R] 23 BrsliRf i 2 18] (1 77 JE AR MEA g AEAT S o it )i .

AR RN B, AR 5w v A IR 53], 57 9 D oty e ) o PE R SR 1 L ARl
MBI A B U, 1237 151 0 BkeER g m TAMR AR IA LK % 2R emih Ui, b
R BB A GG, RS, SRl SRR A 2 VA 2 2R T2 2 45 A LN S 4
ORAE. DA, LA SCHTRE D R N SR AR REAE 7= 4 P S (1 AR A RUA e, it I e B2 5 41 45,
HBEARAEAGAE, ARG 25 B S A FEA L OUIR S-S AR I (RSB HE I 3 22 A% L
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MGG 22, H5RER, SHE ), 5AEO). FEMRT G RS S G751 4
(K32 DA 7 JE T sl AR CAFAE. -4 HUREIE 73 28 70 S 03 T80 T AAE AL 2 1 AR
PUkEr JE o, S R RE2 TBGRIE S EA 2 B . RO R St 5], FURTESS,
DI NSRS B A 5 P /N, JE T =R 4 R 45 R e 3 NSRBI, < ANBr e ie”
s AN IE AR R BER MARIE R LUk I, AN S ARSI R 20 R0 e

AN KRN S 1 geah 2 v, — Bt W] F 2 JE 1 B BUI RSP . — 3 nl AN R ZEAS
[l 2K, EANBIRE T 0 H CAFAE 2P, AT AR 1 EL AR AF I

Z WA, 2ok, 2R Z P2 5F o 2 58 61 230 B A SRRt e [ TR JE A AE I
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Bell’s Inequality and Boolean algebra

TAN Tianrong
(Department of Physics, Qingdao University, Qingdao 266071, P. R. China.)
ttr359@126.com

Abstract: As it is known that classical probability theory is unnecessary for quantum me-
chanics, but another problem remains to be solved: how goes it if applying classical prob-
ability to micro processes. It is sure to obtain some conclusion in conflict with quantum
mechanics; or quite the reverse, from classical probability we will reach the same goal
herein as quantum mechanics? Up to now, this problem has never been examined, and thereby
the field it concerning forms a blind area in micro physics. When the question involves the rela-
tion between classical physics and quantum physics, it is hard to avoid going astray in this blind
area. Bell’s theorem is just a typical example herein.

Despite for Bell’s theorem the proofs are varied, the same essential character remains. All of
these proofs the laws of classical probability theory, specially, the laws of unite probabilities,
has used. The question whether these laws suitable for the process that Bell consider exactly
falls on the above blind area. Herein quantum physicists obey consciously the following norm:

They tacitly approve that all these laws are unsuitable for micro processes when starting from
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quantum mechanics, and acquiesce those are suitable when starting from local hidden variable
theory. Bell’s theorem is just a product of such an absurd norm.

In the proof of Bell’s inequality, the theses, which characterize, as generally believed, local hid-
den variable theory, can be summed up as a classical expression of the spin correlation function.
But this expression never leads to Bell’s inequality for the following reasons: Firstly, from it we
can derive the spin correlation function expression in quantum mechanics. Secondly, in the
course to derive Bell’s inequality, a proposition originating from Boolean algebra rules in clas-
sical probability theory is used unawarely. From the above two reasons it is concluded that
Bell’s inequality originates from the step applying Boolean algebra rules on the non-Boolean
micro event space, and it is related neither to locality nor to hidden variables. [Academia Arena,
2009;1(3):32-42]. ISSN 1553-992X.

Key words: Bell’s inequality; locality principle; hidden variable theory; spin correlation for-
mula; classical probabilistic theory; probability operations; event operations; Boolean algebra;

guantum mechanics
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Fault effect at Volumetric modeling in shadegan oilfield using RMS
software

B, Soliemani., H. Amiri Bakhtiar., G, Haghparast., F. Shabani

University of S. Chamran Ahvaz-Iran

shabani.faramarz@yahoo.com

Abstract

The Shadgan petroleum oil field located in Dezful Embayment is a symmetrical anticline with 23.5Km length and
6.5Km width in the Asmari top horizon. The field trend is similar the regional Zagros trend.The aim of the present
study is to fault 3D-modeling and distribution of fluids of the Asmari reservoir using RMS software. The computer
program utilizes of advanced mathematical and geostatical function to provide 3D insight of different reservoir
properties such as structure and geology, dynamic and volumetric fluids. Structural modeling is the first stage in
modeling procces . these stage design reservoir geometry with fault and zones. To calculate in situ oil volume, fluid
and reservoir data are input data to software. This model constructed by help of critical limit concerned porosity,
water saturation and shale ratio. Generally, with adjustment of fault and volumes models apparent , faults effect to
the petrophysical properties quality and  rate of replacement fluids of reservoir. Generally, evaluation of the
reservoir, fault effects and oil volume determination are the main out put results of RMS software. [Academia

Arena, 2009;1(3):43]. ISSN 1553-992X.

Keywords: effect; Volumetric modeling; RMS software

Note: The primary version of this abstract was published in [New York Science Journal.
2008;1(4):36]. (ISSN: 1554-0200).
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Evaluation of Sea water Intrusion in Freshwater Aquifers in a Lagoon Coast: A Case Study
of the University of Lagos Lagoon, Akoka, Nigeria.

K.F.Oyedele, E.I. Momoh
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ABSTRACT: A geophysical technique has been employed to investigate seawater intrusion into
freshwater aquifers in the coastal environment of the Lagos lagoon at the University of Lagos
campus, Akoka, south western Nigeria. Electrical resistivity method employing the Schlumberger
array was used to acquire data for six vertical electrical soundings to investigate the vertical extent
of seawater intrusion. The study revealed that the subsurface in contact with the lagoon was
invaded by saline oceanic seawater. The Schlumberger electrode array which utilized current
electrode half spacing from 1m to 500m was used to acquire both resistivity and induced
polarization data in the proximity of the Lagos lagoon. Typical curve types reported for coastal
areas such as the KQ, KQQ, and HKQ were observed in the investigated area and 4-6 geoelectric
layers were delineated at an average depth of 71m. The subsurface lithology comprised of fine
through medium grained sand to coarse sand intercalated in most cases with sandy clay and clayey
sand. The resistivity of the intruded saline water was found to range between 1.8-37.2Qm at a
depth interval of 0.7-79m and the thickness of saline layers was found to be greater in the
proximity of the coastline. The result of the investigation revealed that even under non-pumping
conditions, the study area suffers from acute saline water intrusion and could be aggravated if
there is groundwater abstraction. Ways to check the seawater intrusion problem through artificial
recharge have been proposed in the study. [Academia Arena, 2009;1(2):44-54]. ISSN 1553-992X

INTRODUCTION

Over time, there has been heavy reliance on groundwater resources to supplement surface
freshwater supplies for use in domestic, industrial and agricultural requirements. Most times,
however, groundwater resources are preferable to surface water resources on the basis of easier
protection from pollution and better dependability during drought periods. It has also been found
that groundwater supplies are more economic in purification aspects than alternative water
supplies, specifically surface water resources.

Coastal sedimentary basins the world over have been inundated by saline oceanic seawater
intrusion which leads to the invasion of wells drilled to the subsurface to yield freshwater by
saline water, and Nigeria has not been an exception. Saltwater intrusion in coastal aquifers in
Nigeria have been a source of public grievance as several wells drilled to the groundwater table
were abandoned only a few months after due to saline water intrusion. Even in some areas,
freshwater supplies from groundwater sources have been impossible due to saline water
dominating aquifers. Saltwater intrusion is a natural process that occurs in virtually all coastal
aquifers, it is not only a national phenomenon, but a global crisis.

In characterizing the extent of this occurrence, attempted studies have been directed particularly to
coastal areas in contact with seas, but rather few studies have been conducted to evaluate the
possibility of the occurrence via a lagoon. Even most studies in this regard attribute the seawater
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as being relict and neglect the obvious impact of the saline water bodies. With a maritime area of
about 46,500km’ and a coastline of 853km parallel to the Atlantic ocean, Lagos, is essentially a
maritime state backed up by numerous rivers, lakes, creeks, swamps and lagoons; in an attempt to
evaluate the possibility of seawater intrusion to the subsurface via the lagoon, this study was
conducted.

The investigation of seawater intrusion in freshwater aquifers has been based on geophysical
techniques especially the electrical resistivity and electromagnetic methods which relies on
resistivity contrasts as the seawater intruded zone is approached, (Goldman et al., 1989; Fitterman
and Deszcz-Pan, 2001; Kontar and Ozorovich, 2006; Khalil, 2006; Al-sayed and El-Qady, 2007);
their studies were carried out in the proximity of seas. The presence of seawater causes
groundwater to be considerably saline, hence the aquifer resistivity is reduced considerably, and
the resistivity method can delineate the boundaries of the body of saline water. The fact that a
resistivity contrast exists at the interface between fresh and saline water is sharp, the resistivity
method has proved useful.

A geochemical study can also be used to determine the possibility of seawater intrusion and this
has been used by Lee and Song, 2007. However, for enhanced results, a combination of
geophysical and geochemical analysis have proved useful, (Hwang et al., 2004).

Oyedele (2001) combined a geophysical and geochemical analyses to show the presence of
seawater intrusion in Victoria Island and Iwaya in Lagos state, south western Nigeria. He
suggested that the freshwater/saltwater interface (FWSWI) is relatively shallow and water
withdrawals are from depths close to the FWSWI. And he contends that excessive groundwater
withdrawals can increase the incidence of seawater intrusion.

Adepelumi et al. (2008) in an attempt to demarcate possible areas for groundwater development in
the Lekki area of Lagos state, obtained resistivity results which revealed a dominant trend of
decreasing resistivity with depth, indicating an increase in salinity with depth. They however
traced the presence of the salinity to excessive groundwater pumping and the reduction of
groundwater gradients. They established the inherent presence of saline water in the subsurface of
their area of investigation as being trapped during the transgressive, and the regressive movement
of the ancient sea during the quaternary times when some sediments were contemporaneously
deposited under marine condition. They inferred that the saline water found at a shallow depth
(10-30m) was probably trapped during marine transgression and/or it migrated from depth by
differential pressure-gradient. One can infer the source of saline water in the subsurface as connate
according to the referenced report. They, however, did not particularly cite the influence of the
lagoon which surrounded their study area. Their analysis is based on Kingston et a/ (1983) who
suggested that prior to the fluctuation of the sea level in Lagos area, series of miogeoclinal
depressions were formed at the edge of the rifting Atlantic Ocean. These depression zones were
later filled with seawater where the sediments were deposited. It can be inferred that the saltwater
was trapped during the period of marine deposition. The possibility of seawater intrusion by the
tidal movement of saline seawater presently was not examined. And this study attempts to bridge
that gap.

The Lagos lagoon coast bordering the University of Lagos to the east on the lagoon front
overlooking the university guest houses, senate building, University library, human resources
development board offices and the faculty of engineering are the focus of the study. It lies on
latitude 6°3040'N and 3°24'52'E longitude. It lies on marshland of vast mangrove and freshwater
swamps, surrounding a small and much dissected table land consisting of freshwater swamp
forest, mangrove swamp forest, sandy plain vegetation and rainforest vegetation (Ayolabi, 2004).
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The Lagos lagoon borders the university campus to the east and south. Bariga borders it to the
north while Yaba lies towards the west. A canal runs along almost the whole of the western stretch
of the university, while a marsh which has an open connection to the lagoon encompasses the
whole of the northern stretch of the University, linking up with the canal in the west.

HYGROGEOLOGIC SETTING OF THE STUDY AREA

The study area is situated in Lagos State (figure 1) which is found within the Benin basin. The
geology has no basement outcrop. It lies on the longitude 3°E and latitude 7°N with alternate wet
and dry seasons. The Benin basin extends almost from Accra in Ghana, through the Republics of
Togo and Benin to Nigeria where it separated from the Niger- Delta basin by Okitipupa ridge
(Ondo state) at the hinge of the Benin flank. The bottom of the sedimentary basin in the Benin
basin consists of unfossilferous sandstones and gravels weathered from the underlying
Precambrian basement. On top of these are marine shales, sandstones and limestones of Albian to
santonian ages.

The area of investigation is low-lying with some depressions observed which are prone to
flooding, as they are apparently below the surface of the lagoon.

The surface geology is made up of the Benin formation (Miocene to Recent) and the recent littoral
alluvial deposits. The Benin formation consists of thick bodies of yellowish (ferruginous) and
white sands (Jones and Hockey, 1964). It is friable, poorly sorted with intercalation of shale, clay
lenses and sandy clay with lignite. The formation is overlain in many places by considerable
thickness of red earth composed of iron-stained regolith formed by weathering and ferruginization
of the rode (Onyeagocha, 1980). Multi-layer aquifers have been classified by Longe et al. (1987)
into three types-the first encountered at a depth of 38m of average thickness of 8m and is not a
major source of water supply and stands the risk of pollution because of its nearness to the surface.
The aquifer probably belongs to the recent littoral/alluvial depth of 30m to 120m below sea level
near the coast, it consists of an alternating sequence of sands and clay. The aquifer probably
belongs to the continental Ilaro formation which is described as a sequence of predominantly
coarse sandy estuarine deltaic and continental beds. The third aquifer is made up of alternating
sequences in shape. This aquifer is the most productive and exploited region. It occurs between
depths of 30-100m below sea level in inland areas and 120-270m near the coast. The thickness
varies between 10 and 35m. The aquifer most likely forms part of the Ilaro formation.

In the Benin basin, salt water intrusion into recent sediments aquifers occurs beneath a freshwater
lens in a belt stretching from the coastline to a distance of Skm in some places. Saltwater intrusion
has also been found to occur in the confined aquifers of the coastal plain sands in a zone stretching
from Apapa to Lekki within Lagos metropolis (Oteri and Atolagbe, 2003).

Lagoons are common features on the Guinea coast of West Africa. The Lagos lagoon with a
surface area of 6354.798km? is open, tidal and brackish, and is the largest of the eight lagoons in
southwestern Nigeria. The Lagos lagoon, a water body in the heart of the metropolis, cuts across
the southern part of the metropolis, linking the Atlantic Ocean (in the west and south) and the
Lekki lagoon (in the east). The Lagos lagoon consists of three main segments, Lagos harbour, the
metropolitan and Epe division segment.
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The bottom water of the lagoon has high temperatures which were relatively constant throughout
the year. The temperatures varied between 32.7°C in December 2002 at the entrance of the Ogun
river near Ikorodu and 27°C in 2003. During the rains (April to November) the influx of river
water and heavy cloud cover in the sky resulted in a gradual fall of the temperatures to a minimum
of 26°C.

There is differential salinity in the lagoon due to the effect of the Atlantic Ocean. The bottom
deposits ranged from coarse shelly sand around the mouth of Lagos harbour through various
grades of muddy sand to mud. Sandy mud or muddy deposits occurred in the central areas with
muddy sand or sand being attributed to the fast water currents in the area. The seabed in the
metropolitan areas is relatively higher and increases towards the Epe segment of the lagoon. The
seabed has been distorted by semi and large scale mining especially towards the Ikorodu area of
the lagoon.

All the water bodies dominating Lagos State, the Lagos lagoon inclusive, others have a common
connection to the Atlantic Ocean via the commodore channel (see figure 1). Thus some of the
hydrologic conditions prevailing in the Gulf of Guinea are reflected to some extent in the Lagos
lagoon, going by the definition put forward earlier.

The entire Gulf of Guinea is highly stratified with a thin surface layer of fresh tropical water
overlying high salinity subtropical water (because of density difference). An additional
contribution of saline water comes from subducted subtropical water from the Atlantic Ocean.
This saline water communicates with the Lagos lagoon via the Commodore channel largely
dependent on the direction of the tides.

DATA ACQUSITION AND PROCESSING

In this work, a total of six VES points were occupied along selected traverses namely AA’, BB’
and CC’. The traverses AA’ and CC’ were taken parallel to the shoreline of the lagoon stretching
westward, while the traverse BB’ was taken perpendicular to the shoreline. The Schlumberger
electrode array was utilized for the data acquisition which was done with the ABEM terrameter
SAS 1000. The current electrode half spacing for the survey ranged from 1 to 500m in successive
steps.

The field data were curve matched using the conventional curve matching technique and the layer
parameters obtained were used as an input model for a fast computer iteration and modelling
software known as RESIST®. The application of this software is a standard procedure for
obtaining a fairly accurate estimate of the subsurface resistivity distribution.

The addition of Induced Polarization (IP) data to a resistivity investigation improves the analysis
of resistivity data in three ways: (1).Some of the ambiguities encountered in resolving thin
stratigraphic layers while modeling electrical resistivity data can be reduced by the analysis of IP
data, (2).IP data can be used to distinguish geologic layers which do not respond well to an
electrical resistivity survey; and (3).The measurement of another physical parameter (electrical
chargeability) can be used to enhance a hydrogeologic interpretation such as discriminating
equally electrically conductive targets such as saline, electrolytic or metallic-ion contaminant
plumes from clay layers.
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The interpreted data were contoured in order to observe the resistivity, thickness, and depth of
saline layers and the freshwater/saltwater interface (FWSWI). The SURFER® 8 software was used
in producing the maps.

DISCUSSION OF RESULTS

The analysis of resistivity data revealed the presence of four to five geoelectric layers along
profiles AA’ and BB’ while six geoelectric layers characterized profile CC’. Typical curve types
characteristic of saline water intruded zones were observed such as AKQ, KQH, KQ and KQQ.
The curves were found to descend gently indicating a conductivity decrease which can be
explained in terms of the seawater intrusion into subsurface formations. The descending segment
of the VES curves are characterized by a steeply low resistivity zone (figure 2). The IP curves wre
interpreted thus: the electrode-depth ratio was used to estimate the depths at various electrode
spacings. Chargeabilities of <50msec were interpreted as sand, while those >50msec or negative
were interpreted as clay; fluctuations in the IP profile was not unconnected with the clay and sand
mixture. These were interpreted as sandy clay or clayey sand depending on the degree of
fluctuation.

The correlation of the resistivity, IP (figure 3) and available borehole log in the study area
revealed that the topsoil along traverse A-A’ is made up of fine to medium sand with
characteristically low resistivity attributed to the overflow of saline oceanic seawater via the
lagoon. The resistivity ranges between 11.5Qm to 43.7Qm with a thickness ranging from 0.7m to
1.7m. This layer is underlain by a medium sand bed which is the second geoelectric layer of
resistivity 3.4Qm to 74.9Qm, and thickness of 2.2m to 9.9m. The third geoelectric layer beneath
this traverse is a continuous sandy clay formation which grades into the fourth geoelectric layer
beneath VES 1, 2, 3 and 4; and into the fifth geoelectric layer beneath VES 2. These layers are
considered to suffer from acute seawater ingress, with formation resistivity of 7Qm to 42.10Qm.
The thickness of this layer ranges from 12m to 70m. (See figure 4). The fifth layer beneath VES 4
is a high resistivity coarse sand or clayey sand formation.

The geoelectric section along traverse B-B’ consists of VES 5. The topsoil is the first geoelectric
layer with formation resistivitiy>100Q2m and is made up of coarse sand. The second geoelectric
layer, even though it is a relatively good freshwater aquifer; apart from its proximity to the surface
and consequently, exposure to pollution, it’s thickness of 0.9m does not favour exploitation. The
third geoelectric layer can be considered as the zone of rapidly mixing fresh and saline water.
With a formation resistivity of 64.1Qm and thickness of 5.8m, it is comprised of medium sand/
sandy clay. The fourth geoelectric layer suffers from acute saline water intrusion due to the
presence of seawater. With a resistivity of 1.8Qm and thickness of 12.8m, it is composed of sandy
clay. It is underlain by a coarse sand/clayey sand freshwater aquifer zone of unknown thickness
and resistivity of 210.7Qm.

The geoelectric section along traverse C-C’ consists of VES 6. The topsoil is sand formation with
a resistivity of 47.90m and 0.8m thick. The second and third geoelectric layers which are coarse
sand beds are freshwater bearing aquifers saturated by very good quality freshwater. The
formation resistivities are 260.7Qm and 309.90m, and 1.2m and 6m thick respectively. The fourth
geoelectric layer is composed clayey sand, saturated with good quality water. The resistivity of
this layer is 89.7Qm and it is 29.9m thick. The fifth geoelectric layer has a resistivity of 8Qm, and
34m thick. The lithology which is composed of saline-water saturated clayey formation is
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underlain by coarse sand bed which bears very good quality water. This layer has a resistivity of
532.50m.

The interpreted data were subjected to processing using the SURFER 8 Golden software to
produce the various contour maps. These show the lateral and horizontal extent of saline oceanic
seawater intrusion. The study area shows evidence of subsurface formations by saline water
intrusion. The depth of penetration of saline water intrusion increased from the lagoon coastline
inwards.

Maps of isoresistivity surfaces for estimating depth to saline and freshwater zones at the locations
occupied are shown in the figures below (figure 5a-f). The observed trend is that the thickness of
the saline water formation is increasing towards the coast. In addition, the depth to the saline water
zone is found to be relatively shallow near the coast compared to inland areas. The depth to the
FWSWI varies from about 72m near the coast to about 20m in inland areas. The resistivity of the
freshwater aquifer is found to decrease as distance from the coast increases.

The isoresistivity contour map for saline water surfaces indicates that the resistivity of saline water
tends to decrease towards the coast. Higher resistivity values are observed further away from the
coast, i.e. at Tafawa Balewa way. It is expected however that this resistivity grades gradually
through intermediate water to good quality water as distance from the coast keeps increasing. And
the isoresistivity map for freshwater shows that reasonably good aquifers containing very good
quality water can be found far away from the coastline. This is attributable to the high resistivity
values which are observed as the distance from the coastline increases.

The depth to saline water surfaces is shallower in the proximity of the lagoon. With an increase in
the distance from the coastline, the depth to saline water surfaces increases to about > 22m. the
traverse taken at Tafawa Balewa way was at a higher elevation than the lagoon water from those
occupied at the Lagoon Front and Oduduwa Drive in which the water and ground level were
approximately the same. The explanation then was that the salts are transported when there is
overflow, moved further by wind action, settle gravitationally and are pushed down the subsurface
by meteoric water. In the case of Tafawa Balewa way, the saline water hits the wall of the
adjoining ground carrying some sediments, salts inclusive. Further lagoon water hitting the walls
transports the salts further until they meet an impermeable layer which traps the salts.

The thicknesses of saline water zones are greater in the proximity of the lagoon. Less thick beds
are found away from the lagoon. The thickness of saline water intrusion is lowest at Oduduwa
Drive because it is dominated by freshwater aquifers and the most we can find is intermediate
water of rapidly mixing fresh and saline water.

The salinity problem may exist due to upward movement of water and salts from groundwater. For
coastal aquifers, the influence of seas, oceans, and lagoons are predominant. Since it is a saline
problem, the validity of including lagoons in the picture have been emphasized. The salt
enrichment process of the subsurface is spread over to thousands of millions years, during which
the determining parameters of rainfall, hydrology and other climatic factors have not remained
constant. Much as we do not want to envisage relict seawater, whether or not it occurs, or the
salinity can be attributed to saline surface water intrusion shall become apparent at the end of this
treatise.
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One of the potential causes of subsurface salinity which does not require too geologically long a
time, has been reported by Achari et al. (2005) was the inundation of an entire barrier by the
surface influx of seawater where the tsunami impact on groundwater quality was assessed. They
proferred an explanation for the process that led to groundwater salinization thus: when seawater
ingressed over the surface, by waves with heights ranging from 4 to 7m, it carried along some
dissolved salts, which were lodged in the soil. The salts brought by the mighty waves sink into the
soil and with the first rains of the year, the absorbed salts leach down to the groundwater aquifer
and contaminated it. When the dry summer months advance, evaporation causes the salt to
accumulate in the subsurface, pending recharge (by the sea, which brings in more salts anyway).
Rainfall recharge pushes the saltwater, further down in an attempt to establish hydrodynamic
equilibrium capillary rise in rainless months push the salts up. In all, the soil salinity is significant
for a considerably long time and is a continuous process.

Summary of Interpretation

VES Geoelectric Layers |Resistivity ((0m) Thickness (m) Depth (m) Curve Type |Probable Lithology |Inferred Interpretation
No
1 37.50 1.2 12 Fine to medium sand | Topsoil
KQ
| 1 2 58.30 9.9 11.1 . Medium sand Intermediate quality
water
3 3333 101.0 1122 Sandy clay Saline water
4 9.00 - - Sandy clay Saline water
1 41.50 1.7 1.7 Fine to medium sand | Topsoil
KQQ
2 2 74.90 6.5 82 . Medium sand Intermediate quality
water
3 37.20 12.5 20.8 Sandy clay Saline water
4 34.50 58.4 79.2 Sandy clay Saline water
5 7.60 - - Sandy clay Saline water
1 43.7 1.6 1.6 Fine to medium sand | Topsoil
KQ
3 2 56.9 9.1 10.7 . Medium sand Intermediate quality
water
3 42.1 59.2 69.9 Sandy clay Saline water
4 12.70 - - Sandy clay Saline water
1 11.5 0.7 0.7 Fine to medium sand
Topsoil
, 2 36 22 28 HKH Sandy clay Saline water
3 61.6 16.6 18.8 Medium sand/Sandy |Intermediate quality
clay water
4 7.0 524 71.2 Sandy clay Saline water
5 514.1 - - Coarse sand/ Clayey | Very good quality water
sand
1 101.00 0.7 0.7 Coarse sand Topsoil
2 131.60 0.9 1.6 KQH Coarse sand Very good quality water
5
3 64.1 58 7.4 Sandy clay Intermediate quality
water
4 1.8 12.8 20.2 Sandy clay Seawater/ very saline
water
5 210.7 - - Coarse sand/ Clayey |Very good quality water
sand
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1 47.9 0.8 0.8 Fine to medium sand | Topsoil

2 260.7 1.2 2.0 AKQH Coarse sand/ Clayey |Very good quality water
6 sand

3 309.9 6.0 8.0 D1 < p2<ps Coz:irse sand/ Clayey |Very good quality water

> py> ps <520

4 89.7 29.9 37.9 P6 Clayey sand Good quality water

5 8.0 34.0 71.9 Clay Saline water

6 5325 - - Coarse sand/ Clayey | Very good quality water

sand

Figure 1: Geological map of Nigeria showing the location of the study area. Inset is the image
of Lagos state showing the distribution of lagoon water up to the study area.

a.lterated curve for VES1 b Iterated curve for VES 2  c. Iterated curve for VES 3
_d.Iterated curve for VES 4 e.lterated curve for VES5  f.Iterated curve for VES 6

Figure 2a-f: Computer iterated curves.

a.IP curve for VES 1 b.IP curve for VES 2
c.IP curve for VES 3 d.IP curve for VES 4
e.lP curve for VES 5 f.1P curve for VES 6

Figure 3a-f: Induced Polarization curves
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Figure 4: Subsurface conceptualisation of the study area inferred from the VES and IP
interpretation correlated with the available borehole log.

. a.Isoresistivity map for saline water horizon (2-46Qm). b.Isoresistivity map
of freshwater aquifer. Average depth is 28m. Average depth is 21m. Contour interval is
2Qm. Contour interval is 80Qm.

c.Depth to saline water isoresistivity surface. d. Depth to freshwater
aquifers. Contour interval is 20m. Contour interval is 8m.
e.Isopach map of saline beds. Contour interval is 10m. f- Contour map of depth
to freshwater/saltwater
interface

Average depth is 54m. Contour interval is 15m.
Figure 5a-f: Isoresistivity, isopach and depth maps of the study area.
CONCLUSION

In evaluating seawater intrusion into coastal aquifers of lagoonal environments, six vertical
electrical sounding measurements were conducted at selected stations at the University of Lagos,
Akoka; to acquire both resistivity and IP data. From the one dimensional interpretation of the
acquired data, it was found that saline water intrusion which is characteristic of seawater
penetrated the subsurface in contact with the lagoon. The depth of the intrusion increased as
distance from the coastline increased. In addition, typical curve types which are characteristic of
coastal Nigeria sedimentary basin such as the KQ, KQQ, KQH, HKQ and AKQH were observed
in the study area.
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The astonishing rapidity with which saline water inundates the subsurface has been elucidated and
elaborated. The study shows that the area suffers from acute saline water intrusion. It also
attempted to look at the origin of the salts as being due to the deposition of sediments during flow
towards land areas and the influence of meteoric water which serves to push some of these
sediments down the subsurface. The study however, is not a radical departure from the view that
saline water found its way into the aquifers due to an upwelling of saline water, whose origin is
connate.

Seawater intrusion is a natural phenomenon in coastal aquifers. Whether we like it or not, it
occurs. Ways in which this happens have been examined. However, it becomes problematic when
man withdraws water close to coastal areas. So in attempting to minimize the problem, monitoring
its expansion and retreat, a geophysical approach has been proposed.
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ABSTRACT: Elevated oxidative stress, inflammation and reduced acetylcholine have been reported in
Alzheimer' disease. The present study has been postulated in a trial to find out functional food components
that may reduce the deterioration or retard the onset of the disease through ameliorating the aforementioned
criteria. The tested fractions were methanol and petroleum ether extracts of Carica fruit, leaves and seed,
Origanum herb, ginger, grape leaves and fruit (raisin), and fig fruit. Antioxidant effect and cholinesterase
inhibiting activity have been tested in-vitro. Anti-inflammatory effect was evaluated in carragenan model in
rats. Total phenolic contents of the different tested plants were determined. G.C. analysis of unsaponifiable
matter of the ginger lipid fraction was carried out. Results showed that the highest antioxidant activity
belonged to methanol extract of ginger (88%), Carica leaves (85%) and Origanum (74%) while the most
potent anti-inflammatory effect was attributed to methanol extract of Carica fruit followed by the methanol
extract of grape leaves then methanol extract of fig. Petroleum ether extract of ginger showed the highest
cholinesterase inhibiting activity (85%) followed by petroleum ether extract of Carica seeds (73%) then
methanol extract of raisin (66%), petroleum ether extract of Carica leaf (65%) and petroleum ether extract
of fig (63%). Results of total phenolic showed grape leaves to contain the highest content (93.52 mg gallic
acid equivalent/g dry sample) followed by Origanum (77.93), Carica leaves (41.1), Carica fruit (30.29),
ginger (29.29), Carica seed (26.70), and raisin (23.75). Figs showed the least phenolic content (14.27). G.C.
analysis of unsaponifiable lipid fraction of ginger showed total identified phytosterol to be 0.738% and
total hydrocarbon to be 86.242% of total unsaponifiable matter. Conclusion: The highest antioxidant and
cholinesterase inhibiting activity were attributed to methanol and petroleum ether extract of ginger
respectively. While methanol extract of Carica fruit was superior as anti-inflammatory agent. Combination
of the previously mentioned extracts may have potential beneficial effect towards Alzheimer disease. .
[Academia Arena, 2009;1(2):55-68]. ISSN 1553-992X

Keywords: Beneficial Effect; Functional Food Components; Alzheimer' Disease

INTRODUCTION

Alzheimer' disease (AD) is a neuropsychiatric condition with progressive neurodegeneration,
dementia and decline of cognitive function, usually accompanied by behavioral disturbances [1]. AD is the
fourth cause of death in Europe and U.S.A. [2]. It appears as a new epidemic threatening of human
civilization in the next century. Its incidence, at present, doubles every five years. AD affects almost 4
million Americans (1.5% of the population) and costs $ 65 billion annually [3]. In Egypt, no actual survey
showed the prevalence rate of Alzheimer; however a study in Assiut governorate showed 2.2% of
populations over the age of 60 have Alzheimer [4].

Previous studies demonstrated elevated oxidative stress in brains and peripheral tissues in AD
patients, as well as in animal models of AD [5, 6]. AD is characterized by senile plaques, fibrillary tangles
and a reduction of cholinergic neurons in brain. The major component of senile plaques was amyloid beta
peptide (AB), a 39 — 43 amino acid peptide. AR was shown to have the potential to induce oxidative stress
and inflammation in the brain, which were postulated to play important roles in the pathogenesis of AD [7].
AP induces the production of hydrogen peroxide and lipid peroxide in neurons [8]. In addition, A has been
reported to induce superoxide [9] and pro-inflammatory cytokines such as interleukin-1 (IL-1p) [10] in
brain. Increased IL-1p in brain may contribute to memory deficit [11]. There is a strong evidence for the
presence of a localized inflammatory reaction in AD brains that may be involved in neurodegeneration in
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AD [12]. Levels of tumor necrosis factor, an inflammatory marker, were elevated in CSF and serum [13].
During the past two decades, a wide range of inflammatory markers, typically absent in the normal elderly
population have been reported in AD brains [12] and accumulating evidence suggested that sustained brain
inflammation might be an essential cofactor in AD pathogenesis [14]. On the other hand, there is evidence
suggesting that oxidative stress contributes to the formation of amyloid plaques and neurofibrillary tangles
[15].

Brain levels of cholesterol and choline which are precursor of the neurotransmitter acetylcholine
were shown to be reduced in AD [16]. Also an increased activity of acetylcholinesterase has been reported
in AD [17]. Both previously mentioned changes may result in reduced acetylcholine level which may
contribute to dementia.

Acetylcholinesterase inhibitors, which enhance cholinergic transmission by reducing the enzymatic
degradation of acetylcholine, are actually the most important way for reducing the risk of AD [18] together
with antioxidant and anti-inflammatory agents may have potential beneficial effects towards AD.

The aim of the present study is to evaluate in-vitro antioxidant and cholinesterase inhibiting activity
and in-vivo anti-inflammatory effect of different fractions of selected plant food. The promissing fractions
may have collectively potential beneficial effect as functional food components towards AD. The aim
included determination of total phenolic content of the studied plants and the possible active constituents of
lipid compartment of the most efficient fraction.

MATERIALS AND METHODS
Materials
Plant materials

The plant materials used in this study were the leaves, seeds and fruits of Carica papaya L. family
Caricaceae (papaya), the herb of Origanum majorana L. family Lamiaceae (marjoram), leaves and fruits
(seedless) of Vitis vinifera L. family Vitaceae (grape), fruits of Ficus carica L. family Moraceae (fig) and
the rhizome of Zingiber officinale family Zingiberaceae (ginger). All plant materials were purchased from
local market in Giza city, Egypt except for papaya which was obtained from Ministry of Agriculture,

Egypt.

Animals

Female albino rats of sprague-Dawley strain of 109 g + 1.455 Mean + SE body weight were used in
acute inflammation test and were maintained on laboratory stock diet. Animals were kept individually in
stainless steel cages at room temperature of about 25 £2 °C, food and water were given ad-libitum. Rats
were supplied by the animal house of the National Research Centre, Egypt.

Major chemicals

- D,L a-tocopherol, B-carotene, linoleic acid, tween 20 and Folin-Ciocalteu reagent, all were
purchased from Sigma (USA), petroleum ether 40-60°C and methyl alcohol from BDH Chemical
Co, England.

- A-Carrageenan, Type IV (Sigma, USA): One percent of A-carrageenan in saline was freshly
prepared for induction of acute inflammation

- Acetylthiocholiniodide, 5,5'-dithio-bis-2-nitrobenzoic acid (DTNB, Ellman's reagent) was
obtained from Fluka Bio-Chemika, Switzerland.

Methods
1- Preparation of Plant Materials

Fruits and leaves of Carica papaya and grape, fig and Origanum majorana herb were all washed by
tap water. Carica papaya fruit was peeled and its pulp was cut into small slices, papaya seeds were
separated. Also figs were cut into small pieces. All the studied plant parts were dried separately in an air-
circulated oven at 40 °C till complete dryness. All dried plant materials were reduced separately into
powder form as far as possible and subjected to successive extraction using soxhlet apparatus.
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2- Preparation of Plant Extracts

A known weight of each of the dried plants under study was placed separately in a continuous
extraction apparatus (Soxhlet) and subjected to successive extraction using petroleum ether (40-60 °C) then
absolute methanol. Complete extraction has been verified when the extracting solvent became colorless and
tested by evaporating small aliquot from it to dryness in a glass watch till no residue was obtained. For each
extract the solvent was completely removed by distillation under reduced pressure using rotary evaporator
and dried to a constant weight in a vacuum dessicator over anhydrous calcium chloride.

3- Preparation of the Extracts' Doses for Acute Inflammation Test

The dry methanolic extracts of the studied plants were dissolved separately in distilled water,
whereas the dry petroleum ether extracts were suspended in distilled water using gum acacia. Only one
dose (500 mg/kg rat body weight) of each plant extract was used in the acute inflammation test.

In-vitro antioxidant activity using p-carotene bleaching method [19]

Antioxidant activity of the different extracts was determined according to the p-carotene bleaching
method using D-L-a-tocopherol as standard. One ml of B-carotene solution (0.2 mg/ml chloroform) was
transferred to different round-bottom flasks (100 ml) containing 0.02 ml linoleic acid and 0.2 ml tween 20.
Each mixture was then dosed with 0.2 ml of 80 % MeOH (as control) or a-tocopherol (50 mg/L) (as
standard) or the plant extracts. After evaporation to dryness under vacuum at room temperature, 50 ml of
oxygenated distilled water was added to each flask and the mixture was shaken to form a liposome
solution. The samples were then subjected to thermal autoxidation at 50°C for 2h. The absorbance of the
samples at 470 nm was measured immediately after their preparation before thermal auto oxidation (t = 0
min) and at the end of the experiment (t = 120 min) using UVPC spectrophotometer. All samples were
assayed in duplicate and the mean was calculated. Antioxidant activity (AA) was calculated as percent
inhibition of oxidation relative to control sample, using the following equation [20]

Reontrol — Rsample or standard
AA = x 100

Reontrol

where Reontrol and Rgample or standard Were the bleaching rates of f-carotene in reactant mixture of the
control and sample or standard, respectively.

In- vitro acetylcholinesterase inhibiting activity

The purpose of this assay is to screen plants' extracts for inhibition of Acetylcholinesterase activity.
Inhibitors of this enzyme may be useful for the treatment of AD. Acetylcholinesterase inhibiting activity
was determined according to the method of Vogel and Vogel [21] which is a modification of Ellman [22]
procedure.

Tissue preparation

Male albino rats were decapitated, brains were rapidly removed, corpora striata dissected free,
weighed and homogenized in 19 volumes of 0.05 M phosphate buffer pH 7.2. A 25 ul aliquot of this
suspension is added to 1 ml of different plants' extracts or the vehicle and re-incubated for 10 min at 37 °C.

Enzyme activity was measured at 412 nm using the UVPC spectrophotometer. Blank values were
determined for each run to control for non-enzymatic hydrolysis of substrate and these values were
subtracted from that of all samples and control. The change in absorbance for 6 min for control and samples
were read and used for calculating the inhibiting activity, through plotting the absorbance against time and
the slope was calculated.
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Calculation

Slope of the control — slope of the plant extract
% Inhibition = x 100
Slope of the control

In-vivo anti-inflammatory activity using carrageenan model of acute inflammation

Evaluation of the anti-inflammatory activity of different plant extracts under investigation was
carried out using carrageenan model of acute inflammation
- Rats maintained on laboratory stock diet were fasted for 16 hrs before starting the experiment and divided
into 17 groups, each comprised six rats.
The groups were:
- Two control groups where rats received no plant extract but only given the vehicle.
- Test groups, 15 groups where rats of the different groups were given one oral dose (500 mg/kg rat body
weight) of either methanol or petroleum extract of Origanum majorana, Carica papaya (seed, fruit and
leaves), fig, ginger and grape (fruits and leaves).
- After an hour of the oral administration of extract or the vehicle, all rats of test and control groups were
injected into the sub-planter region of the right hind paw (foot) with 1% A- carrageenan suspension (0.05 ml
/ animal) [23].
- Paw thickness was measured using vernier calipers immediately before the injection of carrageenan (Zero
time) and after 30 min, 1, 1.5, 2, 3 and 4 hours of carrageenan injection.
- The thickness of inflammation was calculated by subtracting paw thickness at zero time from paw
thickness at different time intervals for each rat.
- The mean thickness of inflammation of the hind paw of rats given different plant extracts was compared
with that of the control inflamed rats by applying the statistical analysis of the t-student's test.

Extraction and determination of total phenolic content (TPC)

TPC was extracted from the dry powder samples of the plant foods under study according to the
method of Velioglu et al. [19]. Each sample (200 mg.) was extracted separately with 2 ml of methanol
(80%) containing 1% HCI at room temperature in a shaker for 2 hours. Then, centrifuged at 3000 r.p.m for
10 min. The upper layer was collected in different clean tubes and re-extraction of the residue was carried
out using the same previous procedure. The second extract was added to the first and used for
determination of TPC. Total phenolics were determined colorimetrically in the extracted samples using
Folin-Ciocalteu reagent [24]. The reaction mixture contained 200 ul of extracted samples, 1000 ul of
freshly prepared diluted Folin-Ciocalteu reagent and 800 ul of sodium carbonate solution (7.5%) were
mixed and kept in the dark at room temperature for 30 min to complete the reaction. Absorbance was
measured at 765 nm using UVPC spectrophotometer. Gallic acid was used as a standard and results were
calculated as mg gallic acid equivalent per gm of dry sample. The reaction was conducted in triplicate and
results were averaged.

Determination of the active constituents in the unsaponifiable matter of lipid fraction of ginger [25].

Five grams of lipid fraction of ginger was saponified by refluxing with 10% alcoholic potassium hydroxide.
After dilution with distilled water, the unsaponifiable fraction was extracted with ether. Both aqueous (saponifiable)
and nonaqueous portions (unsaponifiable) were separated in separating funnel. The ether was evaporated, and the
extract was weighed and analysed by G.L.C. GLC conditions were; column: 10% OV-101 packed column;
stationary phase: chromosorb WHP; detector temperature: 290°C; injector temperature, 28°C; carrier gas N». flow-

rate 30 ml/min; air flow-rate: 300 ml/min; HZ; flow-rate 30 ml/min; detector FID; chart speed: 0.5 cm/min; oven

program: initial temperature, 70°C; final temperature, 270°C, total time, 85 min. Identification of hydrocarbons and
sterols contents of the unsaponifiable fraction was carried out by comparison of their retention times with the co-

injected reference phytosterols and hydrocarbons. Quantification was based on peak area integration.
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RESULTS

The antioxidant activity of different extracts tested in the present study are shown in Table (1). It can be
noted that the highest antioxidant activity belonged to methanol extract of ginger (88%), Carica leaves (85%) and
Origanum (74%). Petroleum ether extract of ginger and Carica leaves were more or less of the same antioxidant
activity (72% and 73% respectively). Methanol extract of grape leaves and fruit (raisin) were 65% and 66%
respectively. The antioxidant activity of petroleum ether extract of grape leaves and Origanum was 64% and 59%
respectively. Petroleum ether extract of Carica fruit showed 53% antioxidant activity. The least antioxidant activity
was attributed to petroleum ether extract of Carica seed, methanol extract of Carica fruit, Carica seed and fig and
petroleum ether extract of fig (50%, 40%, 37%, 38% and 26% respectively).

Table (1): Antioxidant activity of different plant extracts

Sample Antioxidant activity %( AA %)
Methanol extract of ginger 88
Methanol extract of Carica papaya leaves 85
Methanol extract of Origanum majorana 74
Petroleum ether extract of Carica papaya leaves 73
Petroleum ether extract of ginger 72
Methanol extract of grape fruit (raisin) 66
Methanol extract of grape leaves 65
Petroleum ether extract of grape leaves 64
Petroleum ether extract of Origanum majorana 59
Petroleum ether extract of Carica papaya fruit 53
Petroleum ether extract of Carica papaya seed 50
Methanol extract of Carica papaya fruit 40
Methanol extract of fig 38
Methanol extract of Carica papaya seed 37
Petroleum ether extract of fig 26
Standard (D,L a- tocopherol (50mg/L) 92

Table (2): Acetylcholinesterase inhibiting activity

Plant extract % Inhibition
Petroleum ether extract of ginger 85
Petroleum ether extract of Carica seeds 73
Methanol extract of grape fruits 66
Petroleum ether extract of Carica leaves 65
Petroleum ether extract of fig 64
Methanol extract of ginger 49
Methanol extract of Carica fruit 49
Methanol extract of fig 45
Methanol extract of Origanum 44
Methanol extract of grape leaves 32
Methanol extract of Carica seeds 32
Petroleum ether extract of grape leaves 30
Petroleum ether extract of Origanum 23
Methanol extract of Carica leaves 12
Petroleum ether extract of Carica fruit 4
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The acetylcholinesterase inhibiting activity of different plant extracts are shown in Table (2).
Petroleum ether extract of ginger, petroleum ether extract of Carica seed and methanol extract of grape fruit
produced the highest inhibition of acetylcholinesterase activity (85%, 73% and 66% respectively).
Petroleum ether extract of Carica leaves and fig have nearly the same effect (65% and 64% respectively).
Also it was shown that both, methanol extract of ginger and Carica fruit have equal effect (49%). Methanol
extract of fig and Origanum were more or less of the same effect (45% and 44% respectively). Whereas
methanol extract of grape leaves and Carica seeds were shown to have similar effect (32%). Finally,
petroleum ether extract of grape leaves, Origanum, Carica fruit, and methanol extract of Carica leaves
showed the least anti-cholinesterase activity (30%, 23%, 4% and 12% respectively).

The results of acute inflammation are present in Tables (3, 4). In table 3, mean hind paw thickness of
rats of the different experimental groups can be seen, table 4 showed the calculated inflammation thickness
at different time intervals.

In the present study different plant extracts were tested in carrageenan model in rats. It was noticed
that methanol extract of Carica fruit showed the most potent anti-inflammatory activity; its significant anti-
inflammatory effect started 0.5 hr after carrageenan injection (40%) and increase gradually till reach its
maximum activity (68%) after 4 hrs from injection. Methanol extract of grape leaves and figs followed
methanol extract of Carica fruit in potency as anti-inflammatory agent. The anti-inflammatory activity
profile of both methanol extract of grape leaves and petroleum ether extract of Carica leaves was similar
where both showed significant activity after 0.5 hr from carrageenan injection and reach their maximum
activity after 1 hr (61% and 52% respectively). The activity started to decline 1.5 hr after carrageenan
injection till 4 hrs in case of grape leaves whereas on Carica leaves extract administration it showed slight
increase again after 4 hrs. Both methanol extract of grape fruit and Carica seed exhibited similar activity
profile as their significant anti-inflammatory activity started one hr after carrageenan injection and
continued increasing until the 4™ hr. Methanol and petroleum ether extract of ginger exhibited similar
activity profile in that both started their significant activity 1.5 hr after carrageenan injection and increased
till reach their maximum activity after 4 hrs (64% and 59% respectively). The methanol extract of fig and
Carica leaves in addition to the petroleum ether of fig showed similar anti-inflammatory activity, where
their significant activity started 0.5 hr after carrageenan injection and reach their maximum activity 1.5 hr
after injection (57%, 51% and 41% respectively), their activity started to decline on the 2™ hr from
injection and showed slight increase in activity on the 4™ hr but methanol extract of fig possess much more
potent activity. The petroleum ether extract of Carica fruit and grape leaves showed weak significant anti-
inflammatory activity which started 0.5 hr after carrageenan injection. It is worthy to mention that both
methanol and petroleum ether extract of Origanum majorana have the least anti-inflammatory activity (
when taking into account the whole studied period) their maximum significant activity was shown on the
3" hr from carrageenan injection which was equal to 42%. Petroleum ether extract of Carica seed started its
significant activity 1.5 hr after carrageenan injection, its activity showed fluctuation till the 4™ hr from
injection.

Table (5) showed total phenolic contents of different plant materials as mg gallic acid equivalent per
g. dry sample (mg of GAE/g). The highest phenolic contents were attributed to grape leaves followed by
Origanum herb then Carica leaves(93.52, 77.93 and 41.1mg of GAE/g of dry weight, respectively). Carica
fruit, ginger, Carica seed and grape fruit (raisin) contain medium level of phenolic contents (30.29, 29.29,
26.70 and 23.75 mg of GAE/g of dry weight respectively). It was shown that fig possess the least phenolic
content (14.27 mg of GAE/g of dry weight).

The unsaponifiable matter of lipid fraction of ginger was found to be 40%. GLC analysis of such

unsaponifiable matter is shown in Table (6). The total identified sterols were 0.738% including
campesterol, stigmasterol and beta-sitosterol. Total hydrocarbons were 86.242% of total unsaponifiable
matter, the highest percentage was attributed to C15 hydrocarbon (51.938%).
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Table (3): Mean hind paw thickness (mm) at different time intervals of carrageenan injection after
administration of natural anti-inflammatory agents

GROUPS TIME
Zero 30min 1hr 1.5hr 2 hr 3 hr 4 hr
Mean 0.3 0.508 0.583 0.608 0.608 0.62 0.642
Control
4+SE 0 0.008 0.028 0.024 0.024 0.021 0.024
MeOH Ext | Mean 0.3 0.483 0.483 0.442 0.450 0.466 0.450
of raisin +SE 0 0.011 0.017 0.015 0.018 0.017 0.018
MeOH Ext | Mean 0.3 0.467 0.458 0.433 0.450 0.458 0.450
of fig +SE 0 0.017 0.015 0.017 0.018 0.020 0.029
MeOH Ext | Mean 0.3 0.425 0.408 0.417 0.408 0.417 0.408
of Carica
fruit +SE 0 0.011 0.008 0.011 0.008 0.011 0.027
MeOH Ext | Mean 0.3 0.450 0.450 0.450 0.458 0.483 0.475
of Carica
leaves +SE 0 0.022 0.029 0.029 0.030 0.021 0.031
MeOH Ext | Mean 0.3 0.450 0.408 0.433 0.442 0.466 0.483
of grape
leaves +SE 0 0.018 0.008 0.021 0.020 0.036 0.033
PE Extof | Mean 0.3 0.442 0.466 0.483 0.525 0.542 0.542
fig +SE 0 0.015 0.011 0.017 0.011 0.020 0.015
PE Extof | Mean 0.3 0.458 0.492 0.516 0.525 0.542 0.542
Carica fruit | 1gp 0 0.020 0.015 0.021 0.025 0.035 0.024
PE Extof | Mean 0.3 0.433 0.433 0.483 0.492 0.500 0.500
Carica
leaves +SE 0 0.017 0.025 0.028 0.037 0.039 0.037
PE Extof | Mean 0.3 0.467 0.508 0.516 0.508 0.542 0.566
grape
leaves +SE 0 0.017 0.015 0.031 0.024 0.037 0.051
Mean 0.3 0.475 0.500 0.542 0.558 0.600 0.625
Control
+SE 0 0.021 0.022 0.024 0.015 0.026 0.017
MeOH Ext | Mean 0.3 0.433 0.458 0.442 0.408 0.433 0.416
of ginger +SE 0 0.017 0.008 0.015 0.008 0.021 0.017
PE Extof | Mean 0.3 0.450 0.442 0.467 0.467 0.425 0.433
ginger +SE 0 0 0.015 0.011 0.011 0.011 0.017
MeOPfI Ext | Mean 0.3 0.492 0.500 0.510 0.483 0.475 0.492
0
Origanum +SE 0 0.015 0.018 0.020 0.021 0.021 0.030
PE Extof | Mean 0.3 0.475 0.492 0.483 0.525 0.475 0.492
Origanum +SE 0 0.021 0.015 0.011 0.017 0.028 0.027
MeOH Ext | Mean 0.3 0.458 0.442 0.425 0.433 0.442 0.458
of Carica
seed +SE 0 0.015 0.008 0.017 0.021 0.020 0.024
PE Extof | Mean 0.3 0.450 0.467 0.442 0.442 0.475 0.475
Caricaseed | iSE 0 0.018 0.031 0.020 0.015 0.031 0.031
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Table (4): The thickness of inflammation of the hind paw (mm) at different time intervals of
carrageenan injection after administration of natural anti — inflammatory agents in
comparison to control inflamed rats.

GROUPS TIME
30min 1 hr 1.5hr 2 hr 3 hr 4 hr
Control Mean 0.208 0.280 0.308 0.308 0317 0342
+SE 0.008 0.028 0.024 0.024 0.021 0.024
Mean 0.183 0.183%% | 0.142%%%% | (.150%%** | (.167%*** | (.150%%**
ger(:isHinEXt +SE 0.011 0.017 0.015 0.018 0.017 0.018
%inhibition 12 35 54 51 47 56
Mean 0.167* OIS8FEE 1 133mmmn | 50mann | 0 15g%wnx | 0 ]50%Hns
MeOH Ext *
of fig +SE 0.017 0.015 0.017 0.018 0.020 0.029
%inhibition 20 44 57 51 50 56
MeOH Ext Mean 0.125%*x 0'10*8*** 0.117#%%% | (. 108**** | . 117#%%%% | (.108****
‘f’rfui tca“ca +SE 0.011 0.008 0.011 0.008 0.011 0.027
%inhibition 40 61 62 65 63 68
MeOH Ext Mean 0.150% 0.150%%% | 0.150%%%*% | (.158%%%% | (.183%%%* | ().]75%F**
of Carica +SE 0.022 0.028 0.028 0.030 0.021 0.031
leaves %inhibition 28 46 51 49 42 49
MeOH Ext Mean 0.150%* O'IOE*** 0.133%%%% | (. 142%k%x | (0 ]67HFx% | (. 183%%k%
;’efavesgr ape +SE 0.018 0.008 0.021 0.020 0.036 0.033
%inhibition 28 61 57 54 47 46
Mean 0.142%5x | OTOTF N gmsnnn | ppgwns 0.242% 0.242%%%
PE Ext of : * ' : ' :
fig +SE 0.015 0.011 0.017 0.011 0.020 0.015
%inhibition 32 41 41 27 24 29
PE Ext of Mean 0.158* 0.192%* | 0217+ 0.225* 0.242 0.242%%
Carica +SE 0.020 0.015 0.021 0.025 0.035 0.024
fruit %inhibition 24 32 30 27 24 29
PE Ext of Mean 0.133 % 0‘133*** 0.183%** | (.192%* 0.200%* | 0.200%%*
E:ﬁ‘:sa +SE 0.017 0.025 0.028 0.037 0.039 0.037
%inhibition 36 52 41 38 37 41
PE Ext of Mean 0.167* 0.208* 0.217* 0.208%* 0.242 0.267
grape +S.E 0.017 0.015 0.031 0.024 0.037 0.051
leaves %inhibition 20 26 30 33 24 22
Mean 0.175 0.200 0.242 0.258 0.300 0.325
Control +SE 0.021 0.022 0.024 0.015 0.026 0.017
Mean 0.133 0.158 0.142%%% | 0.108%*%* | (.133%%%% | (.]]7%%**
MeOH Ext +SE 0.017 0.008 0.015 0.008 0.021 0.017
of ginger % inhibition 24 21 41 58 56 64
Mean 0.150 0.142 0.167%% | 0.167%*** | 0.125%%** | (.[33%***
PE Ext of +SE 0 0.015 0.011 0.011 0.011 0.017
ginger % inhibition 14 29 31 35 58 59
MeOH Ext Mean 0.192 0.200 0.208 0.183%% | 0.175%%** | (.[92%***
of +SE 0.015 0.018 0.020 0.021 0.021 0.030
Origanum | %, inhibition -10 0 14 29 42 41
PE Ext of Mean 0.175 0.192 0.183* 0.225 0.175%%% | (.192%%%
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Origanum +SE 0.021 0.015 0.011 0.017 0.028 0.027
% inhibition 0 4 24 13 42 41
MeOH Ext Mean 0.158 0.142% | 0.125%%% | (.133%%kx | (. 142%%%% | () ]58%k*x*
of Carica +SE 0.015 0.008 0.017 0.021 0.020 0.024
seed % inhibition 10 29 48 48 53 51
PE Ext of Mean 0.150 0.167 0.142%%% | (. 142%%*%% | (.]75%* 0.175%% %%
Carica +SE 0.018 0.031 0.020 0.015 0.031 0.031
seed % inhibition 14 17 41 45 42 46

Values significantly different from control: *: p<0.025, **: p<0.010, ***: p<0.005,

sk p<0.001.

Table (5): Total phenolic contents of the different plant materials used in the study.

Plant

Total phenolics as mg gallic acid equivalent/ g dry sample

Ginger

Fig

Grape leaves
Origanum majorana
Carica leaves
Carica fruit

Carica seed
Grape fruit

93.52
77.93
41.1
30.29
29.29
26.70
23.75
14.27

Table (6): Hydrocarbons and phytosterol of unsaponifiable matter of lipid fraction of ginger as
percentage of total unsaponifiable.

Hydrocarbons: %

Cl11 1.419
C12 0.273
Cl13 0.250
Cl4 1.955
C15 51.938
Cl16 3.617
C17 7.282
C18 1.934
C19 2.184
C20 0.957
C21 3.339
C22 0.973
C23 2.559
C24 2.479
C25 1.636
C26 0.721
Cc27 1.484
C28 0.792
C29 0.254
C32 0.196
Phytosterols: 0.189
Cholesterol 0.214
Campesterol

Stigmasterol 0.109
Beta-sitosterol 0.226
Total Identified Hydrocarbons 86.242
Total Identified phytosterols 0.738
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DISCUSSION

Increased brain oxidative stress is a key feature of AD and manifests predominantly as lipid
peroxidation because of the high content of polyunsaturated fatty acids in central nervous system that are
particularly susceptible to oxidation [26]. Also the central nervous system is particularly vulnerable to
oxidative damage because of its high energy requirement, high oxygen consumption rate, and relative
deficit in antioxidant defense system compared with other organs [27]. So antioxidants administration may
have beneficial effects in AD [28].

The drugs approved for the AD therapy act by counter acting the acetylcholine deficit, that is, they
try to enhance the acetylcholine level in the brain [29]. Acetylcholine is involved in the signal transfer in
the synapses. After being delivered in the synapses, acetylcholine is hydrolyzed giving choline and acetyl
group in a reaction catalyzed by the enzyme acetylcholinesterase [30]. The molecular basis of the
Alzheimer drugs used so far, take advantage of their action as acetylcholinesterase inhibitors [29]. Some of
the drugs approved for therapeutic use show hepatotoxicity [31], consequently there have been a
continuous search for new safer natural agent in this respect. So, inhibitors of acetylcholinestarase activity
are considered useful for the treatment of Alzheimer dementia [32, 33]. This is due to improvement of the
level of acetylcholine transmitter that has been reported to be reduced in AD [34, 2].

Inflammation may play an important role in the pathogenesis of dementia. Studies reported an
association between plasma levels of inflammatory markers and the risk of dementia and AD [35]. A
variety of inflammatory proteins have been identified in brains of AD patients, including inflammatory
cytokines, acute phase proteins and complement components [14, 36]. It was suggested that anti-
inflammatory agent may have potential benefits towards AD [37].

Phenolic compounds have been reported to have multiple biological effects, including antioxidant
activity and anti-inflammatory [38, 39]. The antioxidant activity of phenolics is related to a number of
different mechanisms such as free radical scavenging, hydrogen donation, singlet oxygen quenching, metal
ion chelation, and as acting as substrate for radical such as superoxide and hydroxide [40].

It has been reported previously that vitamin C, malic acid, citric acid and glucose are some of the
possible antioxidant components in Carica [41]. Carica fruit has been shown previously to have
antioxidative stress potential that was comparable to a-tocopherol [42]. In the present study both extracts of
Carica fruits, leaves and seeds showed antioxidant activity which was the highest in case of methanol
extract of Carica leaves (85%) and the lowest in case of methanol extract of the seed (37%). The
antioxidant activity of methanol extract of leaves, fruits and seeds was proportional to their contents of
phenolic compounds as shown in the present study. Five pigments (beta-carotene, lycopene, beta-
cryptoxanthin, beta-cryptoxanthin myristoyl and lauroyl esters have been identified in the methanol extract
of papaya [43], also Carica papaya was shown to contain a-tocopherol (111.3 mg/kg), these constituents
may render papaya its antioxidant activity. The most potent anti-inflammatory activity in the present study
was attributed to the methanol extract of Carica fruit among all the studied plants. Petroleum ether extract
of Carica seed and leaves showed higher anticholineterase activity (73% and 65% respectively) than the
other extracts of Carica papaya.

Origanum majorana L. herbs and their ethanol, n-hexane and supercritical CO, extracts have been

shown previously to posses relatively strong antioxidant activity which has been attributed to phenolic
contents [44]. In the present study antioxidant activity of methanol extract of Origanum was 74% while that
of petroleum ether was 59%. While the acetylcholinesterase inhibition of the methanol extract in the
present study was 44% and that of the petroleum ether extractwas only 23%. In a previous study it has been
reported that ethanol extract of Origanum showed very high inhibitory effect on acetylcholinesterase which
was ascribed to the presence of ursolic acid [32]. Ursolic acid, carnosic acid, and carnosol content of
Origanum has also been reported to reduce oxidative stress [33, 44]. The phenolic content of Origanum in
the current study showed high level (77.93 mg gallic acid equivalent/g dry sample) which support its effect
as antioxidant. Origanum is rich in rosmarinic acid and hydroxycinnamic acid compounds which possess
strong antioxidant activity [45]. In the present study both methanol and petroleum ether extract of
Origanum showed low anti-inflammatory activity.

Thomson et al. [46] demonstrated in-vivo anti-inflammatory activity of ginger through reduction of
prostaglandin E5, an inflammatory mediator. It has been also reported that ginger extract may be useful in

delaying the onset and the progression of neurodegenerative diseases specially AD through cell line assay.
This was reflected through its anti-inflammatory and antioxidant effect [47]. Ginger has been shown to
have potent antioxidant activity [48], which was claimed to be attributed to 6-gingerol a phenolic
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compound that possess both antioxidant and anti-inflammatory activity [49]. It has also been demonstrated
that biologically active constituents of ginger included vanillin, dihydroferulic acid, zingerone and ferulic
acid [50]. Ginger was shown to have high concentration of melatonin; it also contains 6-
dehydrogingerdione and curcumin which possess potent antioxidant effect [51, 52]. In the present study it
has been shown that ginger not only possess anti-inflammatory and antioxidant activity but also
acetylcholinesterase inhibiting activity which make it a good functional food for AD patients. Some of
these activities may be related to its phenolic content that determined to be 29.29 mg gallic acid
equivalent/g dry sample. Lipid fraction (petroleum ether extract) of ginger showed the highest anti-
cholinesterase activity among the studied plant extracts. The unsaponifiable matter of lipid fraction of
ginger in the current study was shown to contain campesterol, stigmasterol and sitosterol but in low
percentage. Hydrocarbons of C15 represent 51.938% of the unsaponifiable matter.

Greg et al. [53] reported antioxidant and anti-inflammatory activity of grapes which have been attributed to
the presence of polyphenol, flavonoids, beta-carotene, tocopherols and dietary fibers [54]. In the present
study total phenolic contents of grape leaves was of the highest content (93.52 mg gallic acid equivalent/g
dry sample) among the studied plants, however the content of the fruit was only 23.75 mg gallic acid
equivalent/g dry sample. Grape leaves methanol extract ranked as having the second highest anti-
inflammatory activity among the studied plants. Methanol extract of grape fruit also possess the third
highest anticholinesterase activity (66%) among the studied plants. Extracts of grape leaves and fruits also
showed high antioxidant activity ranged from 64-66%. In a previous study, Yilmaz and Toledo [55]
reported the presence of important phytochemicals in grape skin (resveratrol, catechin, epicatechin,
gallocatechin, gallic acid and ellagic acid) which possess potent antioxidant effect.

Fig fruits have been shown previously to have antioxidant activity, which correlated with total
polyphenols, flavonoids and anthocyanins contents; cyanide-3-O-rhammoglucoside is the main
anthocyanin in fig fruits [56, 57]. Total phenolic content of fig showed the lowest level (14.27 mg gallic
acid equivalent/g dry weight) among the studied plants. Both extracts of fig showed anticholinesterase
activity ranged from 45-64%. The anti-inflammatory activity of methanol extract was higher than that of
the petroleum ether extract.

Conclusion. All the studied plants showed antioxidant, anti-inflammatory and anti-cholinesterase
activity with variable degrees. The highest antioxidant and cholinesterase inhibiting activity were attributed
to methanol and petroleum ether extract of ginger respectively. While methanol extract of Carica fruit was
superior as anti-inflammatory agent. Combination of the previously mentioned extracts may have potential
beneficial effect as functional food components towards Alzheimer' disease. The anti-inflammatory and
antioxidant activity may be attributed to the presence of phenolic compounds in the studied plants.
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Abstract: In the United Stats, there is a law to restrict people’ s work time. This
law is against the human right, and against freedom. How long time a person to work in
one week, this is a person right. Any law to deprive the right for people to arrange
time for work, the law deprives human right. [Academia Arena, 2009;1(2):69-71]. ISSN
1553-992X.
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Abstract: To the life, the most important are two points: live and die. Conventionally, everybody of us
thinks that all the life has a beginning as the birth and the end as the die. All plants and animals, including
all the people must die. But, it is found that there is an animal named Turritopsis nutricula (a jellyfish) is
immortal and this jellyfish can live forever. So the concept of our life property must be changed. Life is a
physical and chemical process, it can be changed to non-life, also can keep the life forever. [Academia
Arena, 2009;1(2):72-84]. ISSN 1553-992X.

Keywords: life; immortal; live; die

1. Introduction

We are life. To understand the nature of life is always a exciting topic in the human history. But,
what life is? It never has a clear answer in the human history. As most people agree, life is a condition that
distinguishes organisms from non-living objects, such as non-life, and dead organisms, being manifested by
growth through metabolism and reproduction. Some living things can communicate and many can adapt to
their environment through changes originating internally. A physical characteristic of life is that it feeds on
negative entropy. In more detail, according to physicists such as Erwin Schrodinger, John Bernal, Eugene
Wigner and John Avery, life is a member of the class of phenomena which are open or continuous systems
able to decrease their internal entropy at the expense of substances or free energy taken in from the
environment and subsequently rejected in a degraded form. From the biochemistry and molecular biology
points, life is the chemical materials to exist in the earth that has neither special physic nor chemical
property which is different from non-life. | insistant this point (Ma and Cherng, 2005).

From ontology aspect, the world is timeless and the life exists forever as any other body in the
nature (Ma, 2003). The nature of life is that life is a process of negative entropy, evolution, autopoiesis
(auto-organizing), adaptation, emergence and living hierarchy. Up to now, there is no scientific evidence to
show that life body and non-life body obey the same natural laws. But, all the researches are made by the
methods of biology, biochemistry and molecular biology, etc. It is very possible that the life and non-life
are essential different in the biophysics, i.e. the quantum level. In the future, it is possible to make artificial
life by either biological method or electronic technique, and keep life live forever, like Turritopsis
nutricula.

Life is unique in the known universe, which is in a diversity of forms ranging from bacteria to
human. The life organisms exist in everywhere of the earth. The first forms of life on earth spontaneously
arose out of a preexisting prebiotic chemical soup. Individual living organisms maintain their self-identity
and their self-organization while continually exchanging materials and energy and information with their
environment. It is really different between the life and non-life bodies, but nobody knows what the exact
difference it is, even this is one of the most important issues that attracted people in the whole human
history. There are millions of people are working in life science researches, many with Ph.D. degree. More
money has been spent in the life science studies than that spent in any other fields. Nature, Science, and
other big journals published more papers in life science than the papers in any other topic. But, there are
very few people are thinking about the nature of life. This topic has attracted thinkers since the beginning
of human history, but ignored by the modern society. Most philosophers ignore the issue today, perhaps
because it seems too scientific. At the same time, most scientists also ignore the issue, perhaps because it
seems too philosophical. The nature of life is not clear for the current intelligence. It is a topic of
philosophy, and also of biology (Bedau, 2005). However, it is very difficult to get financial support for the
study of nature of life.

On the Earth, common life normally are: plants, animals, fungi, protists, archaea and bacteria,
viruses, etc. All the life are composed of carbon, water, etc. to form the cells form with complex
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organization and heritable genetic information. The life undergoes metabolism, possess a capacity to grow,
respond to stimuli, reproduce and, through natural selection, adapt to their environment in successive
generations. An entity with the above properties is considered to be a living organism. However, not every
definition of life considers all of these properties to be essential. In the life, virus is not cell.

2. Definition of Life

As the life is too complex and too many things are not clear, there is no universal definition of life.

There is debate in the definition of the life. It is difficult to give an exact definition for the life, as the nature
of life is not clear. As the references, here | give the definition from some dictionaries:

(1) My definition on the life

Spiritual existence transcending physical death; the period from birth to death; the quality that
makes living animals and plants different from dead organisms and inorganic matter. Its functions
include the ability to take in food, adapt to the environment, grow, and reproduce (Encarta®
World English Dictionary, 2005).

The condition that distinguishes animals and plants from inorganic matter, including the capacity
for growth and functional activity (Compact Oxford English Dictionary, 2005).

The property or quality that distinguishes living organisms from dead organisms and inanimate
matter, manifested in functions such as metabolism, growth, reproduction, and response to stimuli
or adaptation to the environment originating from within the organism (Dictionary.com, 2005).

(2) Conventional definition:

Life is a characteristic of organisms that exhibit the following phenomena:

Homeostasis: Regulation of the internal environment to maintain a constant state; for example,
sweating to reduce temperature.

Organization: Being composed of one or more cells, which are the basic units of life.
Metabolism: Consumption of energy by converting nonliving material into cellular components
and decomposing organic matter. Living things require energy to maintain internal organization
(homeostasis) and to produce the other phenomena associated with life.

Growth: Maintenance of a higher rate of synthesis than catalysis. A growing organism increases
in size in all of its parts, rather than simply accumulating matter. The particular species begins to
multiply and expand as the evolution continues to flourish.

Adaptation: The ability to change over a period of time in response to the environment. This
ability is fundamental to the process of evolution and is determined by the organism's heredity as
well as the composition of metabolized substances, and external factors present.

Response to stimuli: A response can take many forms, from the contraction of a unicellular
organism when touched to complex reactions involving all the senses of higher animals. A
response is often expressed by motion, for example, the leaves of a plant turning toward the sun or
an animal chasing its prey.

Reproduction: The ability to produce new organisms. Reproduction can be the division of one
cell to form two new cells. Usually the term is applied to the production of a new individual,
although strictly speaking it also describes the production of new cells in the process of growth.

(2) Proposed definition:

Living things are systems that tend to respond to changes in their environment, and inside
themselves, in such a way as to promote their own continuation.

Life is defined as a network of inferior negative feedbacks subordinated to a superior positive
feedback.

Life is a characteristic of self-organizing, self-recycling systems consisting of populations of
replicators that are capable of mutation, around most of which homeostatic, metabolizing
organisms evolve.

Type of organization of matter producing various interacting forms of variable complexity, whose
main property is to replicate almost perfectly by using matter and energy available in their
environment to which they may adapt. In this definition almost perfectly relates to mutations
happening during replication of organisms that may have adaptive benefits.
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o Life is a potentially self-perpetuating open system of linked organic reactions, catalyzed
simultaneously and almost isothermally by complex chemicals that are themselves produced by
the open system.

3. Essential Conceptions of Life

The biological world is viewed as a hierarch of levels. These levels include chemicals, organelles,
cells, organs, organisms, and ecologies. There are three conceptions for life: as a loose cluster of properties,
a specific set of properties, and metabolization. There are many other opinions of life, such as that life is
something of autopoiesis and self-replication, etc. Several hundred years ago, people thought that there was
a vitalism inside life bodies that keep the body to be a life. The scientific results absolutely denied the
existence of vitalism. The demise of vitalism told us that no super physical substance or force or spirit to
distinguish any life from non-life. For all we know, all life phenomena obey to all the natural laws
(physical and chemical) that adapted to the non-life world. There is no any extra natural law for the life
world only. Life is no more unified than a collection of overlapping properties from overlapping
disciplines, such as, biophysics, biochemistry, molecular biology, genetics, evolution, ecology, cytology,
microbiology, physiology, anatomy and heredity, etc. However, the biophysics is poor result.

Farmer and Belin listed eight characteristics of the life: process, self-reproduction, information
storage of self-representation, metabolism, functional interactions with the environment, interdependence
of parts, stability under perturbations, and the ability to evolve. According to Farmer and Belin, life is a
pattern of spacetime, rather than the specific identities of the atoms (Farmer, 1992).

Taylor described the properties of life: "Each property by itself, even when considered with others,
is unable to clearly delineate the living from the non-living, but together they do help to characterize what
makes living things unique" (Taylor, 1992).

Monod listed three characteristics of life: teleonomic or purposeful behavior, autonomous
morphogenesis and reproductive invariance (Monod, 1971). Crick focused on the points related to: self-
reproduction, genetics, evolution and metabolism (Crick, 1981). Kiippers pointed life as: metabolism, self-
reproduction and mutability (Kippers, 1985). Maynard Smith gave life two properties: metabolism and
parts with functions (Maynard, 1986). Ray cited two aspects: self-reproduction and the capacity for open-
ended evolution (Ray, 1992).

Mayr thought that the process of living could be defined by a list of the kinds of characteristics by
which living organisms differ from inanimate matter:

(1) All levels of living systems have an enormously complex and adaptive organization.

(2) Living organisms are composed of a chemically unique set of macromolecules.

(3) The important phenomena in living systems are predominantly qualitative, not quantitative.

(4) All levels of living systems consist of highly variable groups of unique individuals.

(5) All organisms possess historically evolved genetic programs which enable them to engage in
teleonomic processes and activities.

(6) Classes of living organisms are defined by historical connections of common descent.

(7) Organisms are the product of natural selection.

(8) Biological processes are especially unpredictable (Mayr, 1982).

(8) Life is continuum.

(9) All life organisms are programmed to death naturally, which is called apoptosis (Ma, 2005b).

Schrodinger persisted that the second law of thermodynamics plays key role in the process of
metabolization. The following sentences give his opinions: What is the characteristic feature of life? When
is a piece of matter said to be alive? When it goes on doing something, moving, exchanging material with
its environment, and so forth, and that for a much longer period than we would expect an inanimate piece
of matter to keep going under similar circumstances. How does the living organism avoid decay? The
obvious answer is: By eating, drinking, breathing and assimilating. Linguistically, the scientific term of life
is metabolism. The essential thing in metabolism is that the organism succeeds in freeing itself from all the
entropy (Schrodinger, 1969).

4. Origin of Life

Life on Earth has existed for about 3.7 billion years. Plausible pre-biotic conditions result in the
creation of the basic small molecules of life. This was demonstrated in the Miller-Urey experiment, and in
the work of Sidney Fox. Phospholipids spontaneously form lipid bilayers, the basic structure of a cell
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membrane. Procedures for producing random RNA molecules can produce ribozymes, which are able to
produce more of themselves under very specific conditions.

When the earth formed about 4.6 billion years ago, it was a lifeless place. A billion years later it
was teeming with organisms such as blue-green algae. How did life begin? The discovery of self-
replicating RNA was a critical milestone on the road to life. Before the mid-17th century, most people
believed that God had created humankind and other organisms by mud. For the next two centuries, those
ideas were subjected to increasingly severe criticism.

In 1903, Svante Arrhenius proposed that life on the Earth was seeded by spores originating from
another planet. In 1905, the astronomer Simon Newcomb proposed that because the Earth was a
representative planet orbiting a representative star Sun, life could be abundant throughout the universe
(Zubay, 2000). But up to now, there is no discovery of the life existing in another planet.

All living things consist of similar organic compounds. Proteins in all organisms are consisted by
one set of 20 amino acids. These proteins include enzymes that are essential to live, develop and reproduce,
and the protein that essential to the organism structure. Organisms carry their genetic information in nucleic
acids RNA and DNA, and use them as the same genetic code. This code specifies the amino acid sequences
of all the proteins and peptides in each organism. The nucleotides consist of a sugar (deoxyribose in DNA
and ribose in RNA), a phosphate group and one of four different bases. In DNA, the bases are adenine (A),
guanine (G), cytosine (C) and thymine (T). In RNA, uracil (U) substitutes for T. The bases constitute the
alphabet, and triplets of bases form the words as the genetic codes. As an example, the triplet CUU in RNA
instructs a cell to add the amino acid leucine to a growing strand of protein when the protein is synthesized.
Organisms store genetic information in nucleic acids that specified the composition of all sythesized
proteins. It relies on proteins to play the biological metabolism processes.

There is a paradox. Nowadays nucleic acids are synthesized only with the catalyzing of proteins,
and proteins are synthesized only with the coding of nucleic acids. It is impossible that proteins and nucleic
acids arose spontaneously in the same place at the same time. It is also impossible to have one without the
other. And so, at first glance, one might have to conclude that life could never have originated by chemical
means. In the fact, RNA came first and established what is now called the RNA world - a world in which
RNA catalyzed all the reactions necessary for a precursor of life's last common ancestor to survive and
replicate. RNA has developed the ability to code amino acids to synthesize proteins. The modern RNA
viruses are still use RNA as their genetic codes. The ribonucleotides in RNA are more readily synthesized
than are the deoxyribonucleotides in DNA. Moreover, DNA could evolve from RNA and then take over
RNA's role as the heredity. In fact, RNA came before proteins. In 1983 Thomas Cech at University of
Colorado and Sidney Altman at Yale University discovered the first known ribozymes, enzymes made of
RNA. The first ribozymes identified could do little more than cut and join preexisting RNA. Nevertheless.

As the experiments to reveal the original origin of life in the Earth, in the early 1950s Stanley
Miller, working in the laboratory of Harold C. Urey at the University of Chicago, did the first experiment to
clarify the chemical reactions that occurred on the primitive earth. In the flask at the bottom, he heated
water and forced water vapor to circulate through the apparatus. The flask at the top contained an
atmosphere consisting of methane (CH4), ammonia (NH3), hydrogen (H2) and the circulating water vapor.
Next he exposed the gases to a continuous electrical discharge, causing the gases to interact. Water soluble
products of those reactions then passed through a condenser and dissolved in the mock ocean. The
experiment yielded amino acids and enabled Miller to explain how they had formed. For instance, glycine
appeared after reactions in the atmosphere produced simple compounds formaldehyde and hydrogen
cyanide that participated in the set of reactions that took place. For the above experiments, one heavy critics
is that the so called amino acid products coming from bacteria contamination. Bacteria exist everywhere in
the Earth and it is very possible to get the bacterial contamination in the experiments.

Stem cell is the origin of an orgnism’s life. Stem cells have the remarkable potential to develop
into many different cell types in life bodies, that are exciting to scientists because of their potential to
develop into many different cells, tissues and organs. Stem cell is totipotent and it is a single cell that can
give rise to progeny that differentiate into any of the specialized cells of embryonic or adult tissue. The
ultimate stem cells (fertilized egg) divides to branches of cells that form various differentiated tissues or
organs. During these early decisions, each daughter cell retains totipotency. Through divisions and
differentiations the embryonic stem cells lose totipotency and gain differentiated function. During normal
tissue renewal in adult organs, tissue stem cells give rise to progeny that differentiate into mature
functioning cells of that tissue. Stem cells losing totipotentiality are progenitor cells. Except for germinal
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cells, which retain totipotency, most stem cells in adult tissues have reduced potential to produce cells of
different types (Ma, 2005c).

The Panspermia hypothesis proposes that life originated elsewhere in the universe and was
subsequently transferred to Earth perhaps via meteorites, comets or cosmic dust. There are many different
hypotheses regarding the path that might have been taken from simple organic molecules via pre-cellular
life to protocells and metabolism. Many models fall into the "genes-first" category or the “"metabolism-
first" category, but a recent trend is the emergence of hybrid models that do not fit into either of these
categories.

5. Nature of Life

As it was described in another paper “The nature of time and space”: From the ontology (or
naturalism) angle, time and space are absolute (existed) and the universe is a timeless world, which means
that all the past, the present and the future exist eternally. Everything in the universe will never change.
Time and motion are nothing more than illusions. In the universe, every moment of every individual's life -
birth, death, and anything in between - exists forever. Everyone is eternal. That means each and every one
of us is immortal. The universe has neither past nor future. All the things in the past, present, and future
exist forever. The concepts of past, present and future are depended on the human brain” (Ma, 2003). Life
is something (substance) existing in the timeless world. So that, all the life processes are the simple
existence of something in the universe, like a movie in a tape — exist already and forever. This is the
essential nature of life, in the ontology point. Under the timeless principle, there is only existence in the
universe, not something complexity and other thing simplicity. The life is not more complex than non-life
from the ontological concept. However, in the timeless world, there are natural connections among the all
the existence. All the scientific studies, philosophical ratiocinations and religious believe are the trial to
reveal the natural rules.

The second law of thermodynamics was formulated in the middle of the last century by Clausius
and Thomson, which could be formulated in four different ways:

(1) Heat cannot flow from a colder body to a hotter one without energy input.

(2) Entropy must increase in a closed system.

(3) No cyclic process can convert heat entirely to work.

(4) In any cyclic process the heat Q transferred to the system from its surroundings at the
temperature T must obey an inequality: £#dQ/T<0 (Ma, 2003).

Above the four points, the principle concept of the second law of thermodynamics is to say that in
the closed system all the natural processes increase entropy (decrease order). So, the second law of
thermodynamics can be called the entropy law or law of entropy. However, life violates the second law of
thermodynamics. In the natural world, the life process is negative entropy one. In the life process, the
entropy decreases, which means that the order increases. More importantly, there is no evidence to say that
the entropy decrease of life costs by the entropy increase of environment. The conclusion is that the life
process does not obey the second law of thermodynamics. For all we know that all life phenomena obey to
the entire natural laws that adapted to the non-life world. How can we say that life violates the second law
of thermodynamics? Is there any conflict? The answer is that there is no conflict here. As it was described
in the article “The nature of time and space”, “the second law of thermodynamics is a statistical result,
...... , the basic statistical principles and the second law of thermodynamics are useful tools in human
practice, but they are not the true natural existence” (Ma, 2003). The fact is that the life process does not
obey the second law of thermodynamics, but it obeys all the natural laws. The second law of
thermodynamics is not a natural law, but a technical tool.

Autopoiesis is the process whereby an organization produces itself. An autopoietic organization is
an autonomous and self-maintaining unity which contains component-producing processes. The
components, through their interaction, generate recursively the same network of processes which produced
them. An autopoietic system is operationally closed and structurally state determined with no apparent
inputs and outputs. A cell and an organism is an autopoietic system. Autonomy is the condition of
subordinating all changes to the maintenance of the organization. Self-asserting capacity of living systems
maintain their identity through the active compensation of deformations. Allopoiesis is the process whereby
an organization produces something other than the organization itself. An assembly line is an example of an
allopoietic system (Varela, 2005). Life is an emergent property of autopoietic, dissipative systems. Life is
an autopoiesis (auto-organizing) complex, which can organize itself without energy input, even without
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information input. Active life process costs energy and uses information. However, the cost of energy is not
the requirement of energy by the second law of thermodynamics. It cannot stay long period without energy
and information input. After a while without exchange energy and information with outside world, the
active life will die.

6. Evolution, Creation and Adaptation

Evolution theory is one of the most important theories in science. The evolution of life shows a
remarkable growth in complexity. Simple prokaryotic one-celled life leads to more complex eukaryotic
single-celled life, which then leads to multicellular life, then to large-bodied vertebrate creatures with
sophisticated sensory processing capacities, and ultimately to highly intelligent creatures that use language
and develop sophisticated technology as human. Creation theory is to say that the life is not evolution but
created by God, and all the species do not change forever. The interest thing is that many scientists are
strongly believe creation in their non-work time, which means that the scientists believe Bible when they
are in their churches in their religious time (normally in the weekend) or when they spend time in their
Bible studies. However, these scientists never do anything following creation theory in their work time,
which means that they never do any experimental or publish any thing in the academic journals or teach
students to support creation opinions. In the work time they need to do something that positive for their life
as their income comes from the work, and non-work time they can do anything what they want.

Gene transfer is to transfer a gene from one DNA molecule to another DNA molecule, which can
change the genetic background of an organism in anyway we want (Ma, 2005a). The evolution happens
naturally, and also can happen artificially by gene transfer technique. Cloning creates a genetically identical
copy of an animal or plant, which can be done in all the kinds of living things, including human being.
Transgenic animal and clone for the study of gene regulation and expression has become commonplace in
the modern biological science now (Pinkert, 1999). The sheep Dolly was the world's most famous clone
animal, but it was not the first one. Many animals - including frogs, mice, sheep and cows had been cloned
before Dolly. Plants have been often cloned since ancient people. Human identical twins are also clones.
Dolly was the first mammal to be cloned from an adult cell, rather than an embryo. This was a major
scientific achievement of Dolly, but also raised scientific and ethical concerns. Since Dolly was born in
1996, many other animals have been cloned from adult cells, such as mice, pigs, goats and cattle, etc.
Cloning by interspecies nuclear transfer offers the possibility of keeping the genetic stock of those species
on hand without maintaining populations in captivity (Lanza, 2002) and change the species, but also
possibly creates the risk of biological calamity (Ma, 2004).

Adaptive evolutionary explanations are familiar to all of us from elementary school biology. A
classic application of adaptationism is to explain the giraffe’s long neck as an adaptation for browsing
among the tops of trees, on the grounds that natural selection favored longer-necked giraffes over their
shorter-necked cousins. There are alternatives to adaptive explanations, such as explanations appealing to
allometry, genetic drift, developmental constraints, genetic linkage, epistasis, and pleiotropy. The
presupposition that a trait is an adaptation and so deserves an adaptive explanation is usually treated as
unfalsifiable. The adaptationist perspective on evolution emphasizes natural selection’s role in creating the
complex adaptive structures found in living systems. The important feature for all life is the evolutionary
process of adaptation. For the evolution, it is sometimes the blind operation of natural selection, sometimes
the general process of evolution, and sometimes the adaptation produced by the evolution. Normally the
life should have the ability to adapt appropriately to unpredictable changes in the environment. It is the
force of adaptation and selection that makes the evolution happens. The adaptation is supple.

Both living systems and artificial life models are commonly said to exhibit emergent phenomena.
Emergent phenomena share two characterizations: they are constituted by and generated from underlying
phenomena, and they are autonomous from those underlying phenomena. There are three main points for
emergent properties. The first key point of emergence is simply the idea of a property that applies to wholes
or totalities but does not apply to the component parts considered in isolation. The second key point of
emergence is to insist that emergent properties are supervenient properties with causal powers that are
irreducible to the causal powers of micro-level constituents. The third key point of emergence is poised
midway between the other two.

7. Classification of Life
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The hierarchy of scientific classification's major eight taxonomic ranks. Life is divided into
domains, which are subdivided into further groups. Intermediate minor rankings are not shown.
Traditionally, people have divided organisms into the classes of plants and animals, based mainly on their
ability of movement. The first known attempt to classify organisms, as per personal observations, was
conducted by the Greek philosopher Avristotle.

He classified all living organisms known at that time as either a plant or an animal. Aristotle
distinguished animals with blood from animals without blood, which can be compared with the concepts of
vertebrates and invertebrates respectively. He divided the blooded animals into five groups: viviparous
quadrupeds, birds, oviparous quadrupeds, fishes and whales. The bloodless animals were also divided into
five groups: cephalopods, crustaceans, insects, shelled animals and "zoophytes". Though Aristotle's work in
zoology was not without errors, it was the grandest biological synthesis of the time, and remained the
ultimate authority for many centuries after his death. His observations on the anatomy of octopus,
cuttlefish, crustaceans, and many other marine invertebrates are remarkably accurate, and could only have
been made from first-hand experience with dissection.

The exploration of parts of the New World produced large numbers of new plants and animals that
needed descriptions and classification. The old systems made it difficult to study and locate all these new
specimens within a collection and often the same plants or animals were given different names because the
number of specimens were too large to memorize. A system was needed that could group these specimens
together so they could be found, the binomial system was developed based on morphology with groups
having similar appearances. In the latter part of the 16th century and the beginning of the 17th, careful
study of animals commenced, which, directed first to familiar kinds, was gradually extended until it formed
a sufficient body of knowledge to serve as an anatomical basis for classification.

The Fungi have long been a problematic group in the biological classification: Originally, they
were treated as plants. For a short period Linnaeus had placed them in the taxon Vermes in Animalia
because he was misinformed: the hyphae were said to have been worms. He later placed them back in
Plantae. Copeland classified the Fungi in his Protoctista, thus partially avoiding the problem but
acknowledging their special status. The problem was eventually solved by Whittaker, when he gave them
their own kingdom in his five-kingdom system. As it turned out, the fungi are more closely related to
animals than to plants.

As new discoveries enabled us to study cells and microorganisms, new groups of life where
revealed, and the fields of cell biology and microbiology were created. These new organisms were
originally described separately in Protozoa as animals and Protophyta/Thallophyta as plants, but were
united by Haeckel in his kingdom Protista, later the group of prokaryotes were split of in the kingdom
Monera, eventually this kingdom would be divided in two separate groups, the Bacteria and the Archaea,
leading to the six-kingdom system and eventually to the three-domain system. The ‘remaining' protists
would later be divided into smaller groups in clades in relation to more complex organisms. Thomas
Cavalier-Smith, who has published extensively on the classification of protists, has recently proposed that
the Neomura, the clade which groups together the Archaea and Eukarya, would have evolved from
Bacteria, more precisely from Actinobacteria.

As microbiology, molecular biology and virology developed, non-cellular reproducing agents
were discovered, sometimes these are considered to be alive and are treated in the domain of non-cellular
life named Acytota or Aphanobionta, which are virus. All the primary taxonomical ranks are established:
Domain, Kingdom, Phylum, Class, Order, Family, Genus, Species. Since the 1960s a trend called cladistics
has emerged, arranging taxa in an evolutionary or phylogenetic tree. If a taxon includes all the descendants
of some ancestral form, it is called monophyletic, as opposed to paraphyletic, groups based on traits which
have evolved separately and where the most recent common ancestor is not included are called
polyphyletic. A new formal code of nomenclature, the PhyloCode, to be renamed International Code of
Phylogenetic Nomenclature, is currently under development, intended to deal with clades, which do not
have set ranks, unlike conventional Linnaean taxonomy. It is unclear, should this be implemented, how the
different codes will coexist.

Living phenomena fall into a complex hierarchy of levels, what can be called the vital hierarchy.
Even broad brush strokes can distinguish at least eight levels in the vital hierarchy:

(1) Ecosystems.

(2) Communities.

(3) Populations.

(4) Organisms.
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(5) Organ systems (immune system, cardiovascular system).
(6) Organs (heart, kidney, spleen).

(7) Tissues.

(8) Cells.

Under the life hierarchy, there are molecules, atoms and quanta that are substance but not life
constituents. Items at one level in the hierarchy constitute items at higher levels. Individual organisms are
born, live for a while, and then die. The vital hierarchy raises two basic kinds of questions about the nature
of life. First, we may ask whether there is some inherent tendency for living systems to form hierarchies.
Why are hierarchies so prevalent in the phenomena of life? The second question concerns the relationships
among the kinds of life exhibited throughout the vital hierarchy. Are there different forms of life at
different levels, and if so then how are these related? How are they similar and different? Which are prior
and which posterior? What is the primary form of life?

The theory supple adaptation reveals a two-tier structure with connected but different forms of life.
The first tier is the primary form of life - the supplely adapting systems. At the second tier, entities that are
suitably generated and sustained by such a supplely adapting system branch off as different but connected
secondary forms of life. These secondary forms of life include organisms, organs, and cells.

8. Matter and Form of Life

The advent of the field of artificial life has focused attention on a set of questions about the role of
matter and form in life. On the one hand, certain distinctive carbon-based macromolecules play a crucial
role in the vital processes of all known living entities; on the other hand, life seems more like a kind of a
process than a kind of substance. Furthermore, much of the practice of artificial life research seems to
presuppose that life can be realized in a suitably programmed computer. This raises a number of related
questions: Can a computer play all the functions of the organic life play? Is the natural life just substance
properties what the substance has or life has independent proper that performs by the substance?
Functionalism captures the truth about life. Furthermore, there is no evident reason why the functional
structure specified the theory could not be realized in a suitably structured computational medium. If so,
then a computerized “life” could in principle create a real, literally living entity. In fact, a computer can
play many functions of the organic life play, but could not play all the functions of the organic life play,
because the matter is essential different. The natural life is dependent on the substance of the life bodies.

According to the classic science, there are two independent existences in the world: matter and
space. Matter occupies space and moves about in it and it is the primary reality. Space is a backdrop or
container. Without furnished by material bodies, it does not enjoy reality in itself. This common sense
concept goes back to the Greek materialists and it was the mainstay also of Newton's physics. It has been
radically revised in Einstein's relativistic universe (where spacetime became an integrated four-dimensional
manifold), and also in Bohr's and Heisenberg's quantum world. Now it may be considered that matter and
space are unified. Advances in the new sciences suggest a further modification of this assumption about the
nature of reality. In light of what scientists are beginning to glimpse regarding the nature of the quantum
vacuum, the energy sea that underlies all of spacetime, it is no longer warranted to view matter as primary
and space as secondary. In the modern concept there is no absolute matter, but only a matter generating
energy field.

Could robot do all the things what human do? Could artificial electronic life play all the functions
what the organic life play? Up to now, nobody can answer these questions. In 1966, John von Neumann
made the first artificial life model with his famous creation of a self-reproducing, computation-universal
entity using cellular automata. Von Neumann was pursuing many problems that are important in the
artificial life today, such as understanding the spontaneous generation and evolution of complex adaptive
structures. Originally, cybernetics applied two tools to the living system studies: the use of information
theory and a deep study of the self-regulatory processes. Information theory typifies the abstractness and
material-independence of artificial life, and self-regulation is one of the hallmarks of living systems studied
in artificial life.

Biology studies have provided rich knowledge about actual living systems. Physics and
mathematics have had a strong influence on artificial life, especially in the study of complex systems.
Statistical mechanics and dynamical systems theory have improved artificial life’s methodology. The real
artificial life should be organic life, same as the natural life. Right now, people can synthesize simple
organic molecules such as sugar and amino acids from the inorganic carbon, hydrogen and oxygen. Just
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after the technique developing, people will have the ability to make the real cells, tissues, organs and
animals even a real human. This will be the real artificial life — everything is same as the natural life.

It is an essential philosophical question whether there is any intrinsic connection between life and
mind. Viruses, plants, bacteria, worms, animals and human have various kinds of sensitivity to the
environment, various ways in which this environmental sensitivity affects their behavior and various forms
of inter-organism communication. Various kinds of what one could call mental capacities are present
throughout the biosphere. Furthermore, the relative sophistication of these mental capacities seems to
correspond to and explain the relative sophistication of those forms of life. It is reasonable to ask whether
life and mind have some natural connection. The process of evolution establishes a genealogical connection
between life and mind, but life and mind might be much more deeply unified. Since all forms of life must
cope in one way or another with a complex, dynamic, and unpredictable world, perhaps this adaptive
flexibility inseparably connects life and mind. In fact, the mind comes from brain that composes by the
organic molecules and the organic molecules compose by inorganic matter. But, there is no evidence to say
that the inorganic matter in the living organism is different from the inorganic matter out the living
organism.

Up to now, no scientific evidence to show that life body and non-life body obey the different
natural laws. By the classic physics and chemistry, there is no essential difference discovered in life and
non-life. There is no lifeline defined by modern science, this means that we neither qualitate nor quantitate
life by any current scientific method. However, all the researches are made by the methods of biology,
biochemistry and molecular biology, etc., which means that all current biological and neurobiological
descriptions of the life and brain are based on Newton's physics, even if it is well known that Newton's
physics has its limitations. Biophysics has started for several decades and it did not get many achievements.
Up to now, nobody tried to reveal the nature of life under the quantum level. It is reasonable to think about
that the life and non-life are essential different in the biophysics, i.e. the quantum level. The life
phenomenon, especially consciousness, is unlikely to arise from classical properties of matter. Quantum
theory allows for a new concept of matter altogether, which may well leave cracks for life and
consciousness, for something that is not purely material or purely extra-material. Interactions with the
quantum vacuum may not be limited to micro-particles: they may also involve macroscale entities, such as
living systems. The recognition of openness is returning to the natural sciences. Traffic between our
consciousness and the rest of the world may be constant and flowing in both directions. Everything that
goes on in our mind could leave its wave traces in the quantum vacuum, and everything could be received
by those who know how to tune in to the subtle patterns that propagate there.

All the life organisms compose by organic molecules plus their inner environment such as
inorganic water and ions (and specific fields) inside and outside the cells. The whole life world finally
composes by an organic world, and even though all organic molecules compose by inorganic substance.
But, nobody knows if the water in alive cells and around cells is same or different from the water far away
from the cells (under the living meaning). It is possible that the inorganic environment of living cell is
different from non-living environment in the quantum level. This is the principle task for biophysics doing
to reveal the nature of life.

9. Apoptosis of Life
For all the things existed, including the life cells in the earth and universe itself, there is a time to

live and a time to die. There are two ways in which cells die:

(1) Cells are killed by injury or disease.

(2) Cells suicide. Programmed cell death is also called apoptosis, which is cell suicide. Apoptosis
is a mechanism by which cells undergo death to control cell proliferation or in response to DNA damage.
Some types of cancers, such as B-cell chronic lymphocytic leukemia, follicular lymphoma (Tsujimoto,
1985) and tumors infected by human T-cell leukemia/lymphoma virus-1 (Hengartner, 2000) are
characterized by defects in apoptosis leading to immortal clones of cells. Other malignancies have defects in
the apoptotic regulatory pathways such as p53 (Kaufmann, 2001).

Apoptosis can be triggered by the following internal signals:

(1) In a healthy cell, the outer membranes of its mitochondria express the protein Bcl-2 on their
surface.
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(2) Bel-2 is bound to a molecule of the protein Apaf-1.

(3) Internal damage to the cell (e.g., from reactive oxygen species) causes: Bcl-2 to release Apaf-
1; a related protein, Bax, to penetrate mitochondrial membranes, causing; cytochrome c to leak out.

(4) The released cytochrome ¢ and Apaf-1 bind to molecules of caspase-9.

(5) The resulting complex of cytochrome ¢, Apaf-1, caspase-9 and ATP is called the apoptosome.

(6) These aggregate in the cytosol.

(7) Caspase-9 is one of a family of over a dozen caspases. They are all proteases. They get their
name because they cleave proteins — mostly each other — at aspartic acid (Asp) residues.

(8) Caspase-9 cleaves and activates other caspases.

(9) The sequential activation of one caspase by another creates an expanding cascade of
proteolytic activity, which leads to digestion of structural proteins in the cytoplasm, degradation of
chromosomal DNA, and phagocytosis of the cell.

Apoptosis can be triggered by external signals also:

(1) Fas and the TNF receptor are integral membrane proteins with their receptor domains exposed
at the surface of the cell.

(2) Binding of the complementary death activator (FasL and TNF respectively) transmits a signal
to the cytoplasm that leads to activation of caspase 8.

(3) When cytotoxic T cells recognize their target, they produce more FasL at their surface. This
binds with Fas on surface of the target cell leading to its death by apoptosis.

Apoptosis is a universal event in the universe, that happens in all the life bodies and azoic things
in the universe, including the universe itself. To understand apoptosis clearly will be important to the
understand of the basic nature laws (Ma, 2005b). Apoptosis is the nature of life, and apoptosis is also the
nature of nature!

10. Immortality of Life and Turritopsis nutricula

Can things be more or less alive? Serious reflection about life quickly raises the question
whether life is a boolean property (zero or one) - whether it is a continuum property. We can say that a rat
is alive and a rock is not alive. But it is difficult to say some condition of living body is alive or not, such as
a virus which is unable to replicate without a host and spores or a frozen cell which remain dormant and
unchanging indefinitely but then come back to life when conditions become suitable. Furthermore, we all
agree that the original life forms somehow emerged from a pre-biotic chemical soup, and this suggests that
there is very little, if any, principled distinction between life and non-life. In fact, life is continuum and it
can be more or less alive. There is no absolute line between life and non-life. If life is considered as supple
adaptation the most important life/non-life distinction involves a continuum because the activity of supple
adaptability comes in degrees.

Turritopsis nutricula is a hydrozoan that can revert to the sexually immature (polyp stage) after
becoming sexually mature. It is the only known metazoan capable of reverting completely to a sexually
immature, colonial stage after having reached sexual maturity as a solitary stage. It does this through the
cell development process of transdifferentiation. This cycle can repeat indefinitely tha offers it biologically
immortal. Upto now, there is little academic report in the Turristopsis nutricula studies. To study the reason
of the biological immortality of Turritopsis nutricula possibly supplies the way finding the biological
immortality for human.

Turritopsis nutricula is a species of jellyfish with a very unusual quality: it is biologically
immortal. Also known as the “Immortal Jellyfish,” this fascinating animal, in theory, has the ability to
sustain life indefinitely, so long as its nerve center remains intact.

Typically, jellyfish die after reproducing, but the Immortal Jellyfish is capable of returning to a
polyp after producing offspring. This essentially means that this type of jellyfish is able to return itself to a
much younger state. As a result of reversing its life cycle, the Immortal Jellyfish can evade death. If the
jellyfish continues to reverse its life cycle following reproduction, it can live on for an indefinite period. In
laboratory tests, the species reverted back to the immature polyp stage 100% of the time.
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Turritopsis nutricula is capable of rejuvenating itself due to a process called transdifferentiation.
Transdifferentiation occurs when a non-stem cell turns itself into another type of cell. For example, in
salamanders it has been observed that if the lens of the eye is removed, iris cells can transform themselves
into lens cells. Transdifferentiation is rare, and when it does occur, it most commonly occurs in parts of the
organsism, like in the eye of the salamander. However, the Immortal Jellyfish has incorporated
transdifferentiation into its lifecycle. In the process, all of the old cells are regenerated. At the end of the
cycle, the Immortal Jellyfish is a young polyp, ready to start life anew (Wendy, 2009).

While colonial animals can have their immortality, solitary individuals are doomed to die.
Hydrozoan cnidarians usually have a complex life cycle, wherein a colonial stage leads to the sexually
mature, solitary, adult stage. Eggs and sperms from solitary, sexual, adult medusa (jellyfish) develop into
an embryo and planula larva, and they then form the colonial polyp stage. Medusae are formed asexually
from polyps. These medusae have a limited lifespan and die shortly after releasing their gametes.

The hydrozoan Turritopsis nutricula has evolved a remarkable variation on this theme, and in so
doing appears to have achieved immortality. The solitary medusa of this species can revert to its polyp
stage after becoming sexually mature (Bavestrello et al., 1992; Piraino et al., 1996). In the laboratory,
100% of these medusae regularly undergo this change. Thus, it is possible that organismic death does not
occur in this species!

The cells that accomplish the building of a new stolon are probably those of the exumbrella (the
upper portion of the jellyfish dome). Transformation into stolons only occurs in fragments that contain
tissues of the exumbrella and the ring canals, and the exumbrella tissue is the only tissue of the medusa that
can transdifferentiate into the perisarc-secreting epidermal tissue of the stolons. The endoderm of the ring
canals probably becomes the endoderm of the stolon and polyps. It is not known whether the sensory cells,
myoepithelial cells, and cnidocytes are derived from the exumbrella or the endodermal component.

Everything in earthly existence, including human life, is involved in a process of ongoing change.
Hence, permanence seems unattainable, and thereby especially desirable. The wish for immortality thus
becomes one of the most important original reasons for the appearance of religions, and the motives of
many scientific research fields can also be traced to this motive. Since very ancient times humans have
wondered if after their deaths in this world they might continue to exist forever in some next and
unchanging condition (Edmondson, 2005).

11. Discussions

There are plenty of puzzles about the concept of life. The concrete objects ready to hand are
usually easily classified as living or non-living. Fish and ants are alive while candles, crystals and clouds
are not. Yet many things are genuinely puzzling to classify as living or not. Viruses are one borderline case,
biochemical soups of evolving RNA strings in molecular genetics laboratories are another. Extraterrestrial
life forms, if any exist, might well not depend on DNA-encoded information or, indeed, any familiar
carbon chemistry processes. How would we recognize extraterrestrial life if we found it? We have no
reason to suppose it will have any of the accidental characteristics found in familiar forms of life. What,
then, are the essential properties possessed by all possible forms of life? The search for extraterrestrial life
needs some answer to this question, for we can search for life only if we have a prior conception of what
life is.

The phenomena of life raise a variety of subtle and controversial questions. Early life forms
somehow originated from pre-biotic chemical soup. Does this imply that there is an ineliminable continuum
of things being more or less alive, as many suppose? Another subtle question concerns the different levels
of living phenomena, such as cells, organs, organisms, ecosystems and asks in what senses the concept of
life applies at these various levels. Does the essence of life concern matter or form? On the one hand,
certain distinctive carbon-based macromolecules play a crucial role in the vital processes of all known
living entities; on the other hand, life seems to be more in the nature of a process than a kind of substance.
The relationship between life and mind raises another question. When we consider plants, bacteria, insects,
and mammals, for example, we apparently find different kinds of mental activity, and it seems that different
degrees of behavioral sophistication correspond to different levels of intelligence. Might the various forms
of life and mind be somehow connected? To answer questions like these above and make sense of the
puzzling phenomena of life, we need a sound and compelling grasp of the nature of life. Can any property
embrace and unify not only life's existing diversity but also all its possible forms? What is the
philosophically and scientifically most plausible way to account for the characteristic life-like features of
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this striking diversity of phenomena? How can we resolve the controversies about life? The concept of life
as supple adaptation, explained below, is my attempt to address these issues.

Notice that our ordinary, everyday concept of life does not settle what the true nature of life is.
Thus, we are not concerned here with careful delineation of the paradigms and stereotypes that we
commonly associate with life. We want to know what life is, not what people think life is. Glass does not
fall under the everyday concept of a liquid, even though chemists tell us that glass really is a liquid.
Likewise, we should not object if the true nature of life happens to have some initially counterintuitive
consequences.

Four questions are important to answer:

(1) How are different forms of life at different levels of the vital hierarchy related?
(2) Is there a continuum between life and non-life?

(3) Does life essentially concern a living entity’s material composition or its form?
(4) Are life and mind intrinsically connected?

For now, many people, including biologists and other scientists still believe that God created the
life, even they never publish any academic articles to describe that. The ridiculous things are that many
biologists always write articles and teach students evolution in their work time but believe creation theory
(deny evolution) in their weekend church time. Depending on the academic articles, they make their career
and life, but depending on the Bible, they come back non-experiment believe. The fighting between science
and religion is still a heavy topic in the modern time.

Absolutely to say, there is no real line between life and non-life. Life can live forever, and the die
is not absolutely necessary.
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