(Buyang Huanwu Decoction) 1**
(neurotmesis)

? (astragaloside)

(neuron)
(stem cAl)

(regeneration) (repair)

(end-to-end suturing)
(fascicular suturing)
(nerve grafting)
(nerve bridging)

10 mm 15 mm



[27.28.29] (silicone tube)

(biocompatibility)

[0
(nerve growth factor, NGF) (collagen)  laminin
and fibronection (extra-cellular matrix) [31,32]
Walerian degeneration
(macrophage) (pre-degeneration)

cytokine



HRP

? (astragaloside)
HRP( Horseradish Peroxidase)
HRP Image pro

Schwann cdll (T12-L1)
gastronemius muscle



2.1 (nerve system)

(communication network)
[37]

CPU, soft ware

[37,39]



(neuron) 2. (neuroglia) 3. Schwann (Schwann cdll)

a3 Schwann

2.1.1 (central nervous system, CNYS)

(periphera nervous system, PNS)

(nucle) (track)

(astrocyte) (oligodendrocyte)
(microglia) (ependymal cell)

[37-40]

2.1.2
(autonomic nerve system,
ANYS)
Schwann

(ganglia)

Schwann



[26]

[37-39]

2.1.3

(sensory neuron)

(motor neuron)

(anterior horn cell)
(interneuron)

(psuedounipolar neuron)
(multipolar neuron)

( 21
Soma)

(ribosome)

( 21

(receptors)

(unipolar neuron)
(bipolar neuron)

(cell body, or
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(DNisd (Nisd substance) (2) (Golgi

apparatus) (3) (mitochondria) (4) (microfilament) (5)
(microtuble) (6) (lysosome) (7) (centriole)
(lipofuscin) (meanin)
Nissl
Nissl (axon

hillock) Nisd

(dendrite)

(neurite)

(axon)

(axon transport)
(axon terminds)

(pre-synaptic membrane) (synaptic gap) (post-synaptic

membrane)

(synaptic vesicle) (neurotransmitter)
(receptor)

(gap-junction)

(excitability)
(electric Sgnals)
(chemical sgnals)
(depolarization)
(nerve impulses) (
(actional potential) (receptor potential)
(synaptic potential)



(transmit)

(axon plasma
flow)
(sensory neurons)
[39]
2.14 (nervetrunk)
[31,32]
Schwann
( 22
[24]
Schwann

(node of Ranvier)



1-20 y m 5-120 m/sec

. TP fE

AL P
(e A

AR 7 5
2.2
(proprioceptive) (fine touch) (pressure) (thermal)

(pain) A

1-3uy m 315 m/sec

(splanch)
052 u m 052 m/sec
(pain) (thermal)

C

10



(fascicle)
(perineurium)

2.2

221

2.2.2

(avulsions)

(lacer ation)

(epineurium)

(endoneurium)

(crush) (distraction) (sever)

(traumatic neur opathies)
(trauma) 404

11



(traumatic
neuroma)

(compression neuropathy)

(carpa tunnel syndrome)
(transverse carpa retinaculum)

(Saturday night palsy) (tardy ulnar palsy)
(eg: Baker's cyst) (latera femeral cuaneous
nerve)
[40]
2.2.3 Sedden
1943 Sedden [38, 42, 45,46,47]
(neurapraxia)
(excibility)

(axonotmesis)
(endoneurium)

Walerian (Wallerian degeneration)

(reinnervation) (target tissue)
(neurotmesis)
(endoneurium) (perineurium)
(epineurium)
(neurotmesis)



2.2.4 Sunderland
Sunderland [42,
.4 gyunderland

Sedden (neurgpraxia) (axonotmesis) Sunderland

(endoneurium)

(perineurium) Walerian
(perineurium)
(epineurium)
2.2.5
Walerian
(macrophage) 2

(node of Ranvier)

(retrograde degeneration)
Nissl
(chromatolysis)
(axon hillock)

13



2.3

23.1

[51, 52]

(54]

(53]

14



(53]

2.3.2

“ »  [55,56]

15



2.4

24.1

(epineuria repair)

(60]

[61]

" (group fascicular

repair)®?

9-0 100

16



(perineurium)

surd nerve

(63]

interfascicular nerve grafting)
10-0 nylon 1-2

(tinel sign)

17



2.4.2

=

68]

tantal um®®

(68]

(biocompatible)
(fibroblast) (connective tissue)
(neuroma)
(66, 67]
[67]
Millipore®
[49] (biodegradable)

18
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(71]

(silicone tube)l? 1943

1.
2. 3.
4.
10 mm
(critical gap length)
[42, 73, 74]
Y annas 15
mm 1988
4-16 20 mm Madison ™ Chen (2000)
collagen laminin fibronectin ( extracelular
matrix, ECM) 6
10 mm 0% 60%'"
Laminin  fibronectin laminin (glycoprotein)
(in vitro)
1 Laminin Schwann
78} ( Schwann )
[63] Schwann laminin
fibronectin fibronectin
1990 1993  Woolley
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Bailey fibronectin  laminin

18
mm [80, 81]
NGF NGF
[82]
NGF NGF (63
NGF
B NGF
NGF (6]
NGF NGF
[ Chen (1989)
8 mm
(nerve growth chamber) 35l NGF
NGF (6]
Bu (1999) 12 mm NGF
[88]
2.5
Schwann Schwann
(Schwann cell column)
1. (axonal sprouts)
2. (regenerating axon outgrowth) 3.
— Schwann

25.1



Schwann

Schwann
(heterochromatin)
Schwann Schwann

Schwann Schwann

Schwann

Schwann

Schwann
Schwann

Schwann (extracedlular matrix, ECM)

(extracdlular matrix, ECM)

(cell adhesion molecule, CAM)

[41]

(basement membrane)(  2.3)
60-100 nm

(glue)

( 24)

[aminin
400 nm N
C

[41]

21



Larminirs

Entactin

2.3 [41]

Triple-helical segment

_/\/.-—" C-terminal
M-terminal globular demain
domain

Collagen IV monomer

l Assembly

Lateral association

Collagen IV layer

C-terminal association

2.4 Type IV 41l

Ty 1Y collagen




Schwann

[
Schwann
Schwann
Schwann
laminin, nidogen, perlecan Schwann
Schwann
Schwamn
immunolgobulin superfamily
N-CAM, L1, PO cadherin superfamily N-Cadherin,
R-Cadherin Schwann
Schwann
(neurotrophic factor)
[73]
Schwann
Walerian Schwann
NGF (brain-derived
neurotrophic factor, BDNF) (nerurotrophin)  Schwann
heparan sulfate proteoglycan 33 schwann
insulin-like
growth factor and fibroblast growth factor, FGF
Schwann
FGF (ciliary neurotrophic

factor, CNTF) (signal peyptides)

23



(33]

NGF NGF
(submandibular gland) 26000
dimer NGF
iris Schwann
NGF-mRNA Schwann
NGF
Schwann NGF
NGF
™ NGF trk A
(high-affinity receptor) p75NGFR
[75]
2.5.2
(spourt) (growth cone)
(axolemma) (undercoat)
(synaptic

[33]

vesilce-associated protein)  protein kinase C  tyrosine kinase

(sgna transduction)

synaptophysin, synaptotagmin, synapsin |

24



ProtenkinaseC  GAP-43

Tyrosine kinase (intracellular signal
transduction)

RNA Nissl

2.5.3
(fluid accumulation)
(serum)
[57] laminin, fibronectin
(neurotrophic fator) (in vitro)
% Williams ~ (1983)
(7
(fibrin bridge)
( fibroblast, fibronectin, leukocyte,
erythrocyte)
B williams  (1987) fibrin matrices

mast cell [
fibroblast, Schwann
[aminin
fibronectin{®®

( ) (71

25



(fibroblast migration)

[7, 76]
7]
[8]
Schwann (schwann cell migration)
Toluidine blue Schwann
[ schwann
Schwann mitogenic factor ¥  Schwann
[7, 83, 77]
259 Baley  (1993) laminin  fibronectin
Schwann
[64]
(vascular sprout)
Schwann
fibroblast (7]
Williams  (1990) (10 mm)
M Jnq  Coggeshall (1987)
( 48 70 p m)
[ Danidsen  (1987)
rat amnion membrane matrix (rAMM)
( )[77]
(regeneration units)  Schwann
Williams  (1987) (10 mm
gap) 1-5mm Schwann

7 Schwann

26



w  [78]

Williams

Toluidine blue
Schwann

[7]

Schwann
Schwann 7]

Schwann Schwann
1983

Schwann

Williams

(myelination)

[ e Beau

2.6 NGF

NGF

Schwann
( Oluym )
1988

(42 037 U m

057 u m®?

[79, 80]

NGF

Bush (1991) PC12

bradykinin 151
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Lourenssen (1998) PC12 lysophosphatidylserine

NGF PC12 82 Schicho (1999)
capsaicin NGF GAP-43
83 Williams (2000)
ERK/MAPK NGF PC12
84 Jonnala (2001) NGF peroxynitrite (83
2.7

[96]

(Buyang Huanwu Decoction) ™!
(neurotmesis)
?(astragal osi de)
astragallvsi de
(Adtragaloside C41HegO14 (Astradiamant green Gx)
chemical congtituent of astragdi radix: I. Kitagawa, et a. chem.. pharm.
Bull 31. 698 (1983). Fulka laboratory chemical reagents 2001/2002)

Astragalus huantchy Franchet
2.7.1
(Leguminosae) Astragalus membranaceus

28



(Fisch.) Bge. Astragalus membranaceus Bge. var. mongholicus
(Bge.) Hsao
Astragal us hua
Franchet Leguminose
Astragalus membranaceus Bunge

Astragalus mongholicus Bunge ( )
( ) Kodreuteria
paniculata Laxmann ( Sapindaceae )
— ( ) ( )
( )
2.7.2
(Huangai)
(
) Wong-Ka Hwang Ki
OWAGI

Astragalus Hedysarum
Hedysarum polybotrys !

29



2.7.3

1)
)
80%
( )
3) (
( Hedysarum spp.



| soflavonoids

Astragalosides 9)
2.7.4
2.7.5
(
10 20 05 20
2.7.6
B-sitosterol( ) linoleic acid linolenic acid
Radix astragdli isoflavonoids( ), saponing(
), polysaccharides( ), Y -aminobutyric acid (GABA),
(trace element) astragaloside 1V

(marker)(9)

31



2.7.7

—~ N /N /SN

32



2.7.8

IgM IgE



CAMP cCAMP



2.7.9

1131

[97]

100

1131

8--12

22

0.3
p<0.01



I BB1

0.001
BB1

NDV

Swiss

RNA

cCAMP

cAMP

28 1898

NDV NDV

P 001

NDV

005 04

H3 P 001

CAMP

CAMP

cGMP

cAMP cAMP



cGMP cGMP

CAMP cGMP CAMP cGMP

CAMP
19

cCAMP cAMP cGMP cGMP

16 20 IgM

p<0.05 gE p<0.05 CcAMP
40
19G
83 20 IgG IgA

IgM p<0.01 0.001

IgA 1gG IgA  1gA  1gG

37



p<0.001

slgA

HBsAgQ

NDV

sigA

61

SIgA

88~98



2.7.10

150% 2
1000 mm>
41 2 3
56.1%
51 26
24 17
19
IgA IgM
100%
3 6 1

53  7-17
61.2%
3-4
IgG 1 gA
IgA IgB
6 17 18

CH50 C3 RFC IgG



B HBsAg

100% 4 26.1%
23.2%
B
B
T (Ts)
B B
Ts
5 219 398
p<0.05~0.01
SlgA
3049 30g 0g 1
120 g 3049 3049
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3.1

3.11
Helix Medical Slicone Tube 1.47
mm 1.96 mm Helix Medical, Inc (USA)
3.1.2 Collagen
Collagen 3mg mi 99.9
95 98
Collagen 37 (gelation)
10 15mg ml

COHESION (USA)

3.1.3Astragaloside IV
Asdtragaloside CuHssO14 (Astradiamant green Gx)
chemical constituent of astragali radix: |. Kitagawa, et a. chem.. pharm.
Bull 31. 698 (1983). Fulka laboratory chemica reagents 2001/2002

3.1.4 Hor seradish Peroxidase

3.1.5 Tetramethyl Benzidine

3,3,5,5- Tetramethyl benzidine (TMB) CieH20N,
240.4 benzidine Horseradish Peroxidase
chromogen Horseradish
Peroxidase (dark-blue granules)

Sigma (Germany)

42



3.1.6 Sodium Nitroferricyanide
Sodium nitroferricyanide Na,Fe(CN)sNO 2H,0
298 Sigma (Germany)

3.1.7Toluidine Blue
Toluidine blue Ci5H16SCl+ZnCl,

Toluidine blue
Toluidine blue Sigma(Germany)

3.2
3.2.1
19 mm
2mm 15mm 15 mm
26.5u |
9%
3.2.2
Collagen 10 ml 8 ml Collagen 1 ml
0.1 MPBS 1 ml NaOH 24mg ml Collagen
NaOH HCI PH 7.4+0.2 4
Astragalside 125y | 99.5 25 mg
astragaloside astragaloside 251 | astragaloside
100 ml 76.6 m MQ 200u M
astragaloside 3 1ml 400u M astragaloside
Im 3m 7mMQ 3 100u M 50
M M 25 M astragaloside 200u M 100u M
50u M astragaloside 4



Horseradish Peroxidase 100 mg Horseradish

peroxidase 05m 09 N S 20 Horseradish
peroxidase -20
(1000ml) 1000 mli 95 ml
(NaH,PO, 2H,0 27.6g 1000 ml)(Katayama Chemica Co, Japan)
405 ml (Na,HPO, 28.2g 1000 ml) (Katayama Chemical Co,
Japan) 20g (Paraformaldehyde) 50 ml (Glutaraldehyde, 25
) 450 ml RO 2 1.25 0.1M

NaOH HCI PH 1.4

H,0, 100 mi I1m30 H,O, 99ml RO
0.3 HO,
Neutral Red 1 g Neutrd red (Katayama Chemical
Co, Japan) 99 ml RO 1 Neutrad Red 0.2M,
PH4.8 (sodium acetate buffer) 4 ml
Glutaraldehyde 100 ml 10 m 25
Glutaradehyde 90 ml 0.1IM PBS 2.5 Glutaradehyde
3..3.
? Collagen? (A? ) 10 ml
24mg ml Collagen 1ml 1m MQ 1.2mg
ml Collagen

astragaoside25p M (B ) 10 ml
24mg ml Collagen Iml  50u M astragaloside
1ml 12mg ml Colagen 25y M astragaloside

astragalosde50p M (C ) 10ml
24 mg ml Collagen 1 mi 100p M



astragaloside 1 mi 12 mg ml Collagen 50u M
astragaloside

astragalosde 100 M (D ) 10 mli
24 mg ml Collagen 1 mi 200u M
astragaloside 1 mi 12 mg ml Collagen 100p M
astragaloside
4
3.4.
Sprague-Dawley SD 40 181 293 g
7 12
? Collagen? (A ? )
astragaloside25y M (B ) astragdosdesOy M (C ) astragaloside
100y M (D ) SD
(Forawick Vaporizer, Muraco Medical Co, Japan)
AErrane® (Baxter, USA) 5 litter/lkg  min
2 litter/kg min
(femur)
3cm
Betadine®(Mundipharma, Germany)
(greater trochanter of femur) (lateral fabella)
(biceps
femoris muscle) 2.5 cm
(piriformis) 8 mm



9-0 Ethilon (Ethicon, USA) 2mm

2 mm
(Hamilton, USA) 10 ml

31 9-0 nylon
1) )
©)
? collagen  hilobalide 26.5u |
3.1
2 mm

15 mm 1

litter/lkg min 4-0 Catgut chrom (B Braun, KG)
05 litter/lkg min 5

Pamoxicillin®
Amoxicillin Trihydrate 1.5 gm/60ml,
, Tawan 1g 100 ml RO



2243 S55t5

3.5
3.6
Betadine®
(tibia)
(gastrocnemius)
Horseradish Peroxidase
4-0 Catgut chrom 48
3.7

Neuropack Four Mini, Nihon Kohden Co, Japan
recording electrode

stimulating electrode
(4mA)

Latency 1 Latency 2 Baseto-Peak Peak-to-Peak
3.8 Horseradish Peroxidase (Horseradish
Peroxidase Retrograde Test)
- (tibial nerve)
1 20 Horseradish

a7



Peroxidase (HRP) 5u |
HRP HRP
1 HRP
4-0 Catgut chrom 48
chlora hydrate (0.1 ml/100g)
(xiphoid cartilage)
(sternal-pericardia

ligament)
200 ml 0.9
500 ml 40
(floating rib)
T13
(trapezius) (obliquus abdominis)
T12 T13 L1
(L4 L5 L6)
30
4 Cryomatrix (Shandon,
USA) -80 (Shandon,
USA) 50u m 0.1IM PBS(PH7.2)
4 24 RO 6 15
30 19 23 20
A 1 925ml RO
2 100 mg Sodium nitroferricyanide.
3 5ml0.2M, PH 3.3 Sodium acetate buffer
(Katayama Chemica Co, Japan)
B 1 5mgTMB
2 2.5 ml absolute ethanol (Showa chemical INC,
Japan)



A B 19 23 2

4ml 0.3 H,0, 20 4 1 19 Sodium
acetate buffer-RO 6 15 30
Sodium acetate buffer-RO 4

Superfrost® Plus (Menzel-Glaser, Germany) 4 7

1 Neutrd Red 25
RO 10 70 ethanol 10 95 ethanol 10 100 ethanol 10
xylene 2 5
(Assistent, Germany) (Menzdl-Glaser, Germany)
3.9

(media latera epicondyle of femur)
(tuber calcaneus)

3.10

2.5 Glutaraldehyde

2.5 Glutaraldehyde
2.5 Glutarddehyde 4 Paraformaldehyde 0.1M cacodehyde

1 2 1 0OsO,
50 100 Sparr
60 70 16
Iu m Toluidine blue
Schwann cdll
1
2

Schwann cdll 3

49



3.11

(Nikon Coolpix
950, Japan) (Image-Pro Lite
Verson 3.0, Media Cybemestics, USA) EXCEL
2000
40 400
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4.1

(nerve cable)
Collagen
Collagen+25u M astragaloside
Collagen+50u M astragaloside

Collagen+100u M astragaloside

Collagen (control) 0%
Collagen+25u M astragaloside 0%
Collagen+50p M astragaloside 40%
Collagen+100y M astragalosde  10%

4.2

Schwann

Toluidine blue Schwann
Schwann

52



(Schwann )

Schwann
Toluidine blue Schwann
Schwann
Collagen

Collagen+25py M astragaloside 0%
Collagen+50u M astragaloside  40%
(C2, C4, C7, C9) ( 414
Schwann

Collagen+100u M astragaloside  10%
(D1) ( 414  4.16)
Schwann

4.16)



4.5

4.3

Collagen (control) 20% denervation
Collagen+25u M astragaloside (0%
Collagen+50p M astragaloside 50%

Collagen+100u M astragaloside

4.4

45 Horseradish Peroxidase
Per oxidase Retrograde Test)

tibial
HRP

denervation
denervation
denervation

(Horseradish



5.1 Wallerian degeneration
Walerian degeneration

(degeneration)

(regeneration) (macrophage)

Wallerian degeneration

(retrograde degeneration)
Wallerian degeneration

(maturation)
(cdlular) (humoral)
enviroment)

(17)

5.2

growth factor)
neurotrophic factor)
(22)

ciliary neurotrophic factor (CNTF) |,
growth factor (IGF)-1,

(LIF)

RNA (M-RNA)

(node of Ranvier)
(reinnervation)
(Schwann cell) (17)

(near nerve

(NGF nerve
(BDNF brain derived

insulin-like
leukemia inhibitory factor

NGF



ciliary neurotrophic factor (CNTF)

(neurotrophic factors)
(NGF) inaulin-like growth factor (IGF)-1
cytokines
interleukin (IL)-1
(neurotrophic factors)
(migration inhibitory factor)

(MIF) : MIF lymphokine
IL-1, IL-6, -0 tumor necrosis factor (TNF)-a
(neurotrophic activity.)
cytokines -
(degeneration-regeneration period) (up-regulation)
(migration inhibitory factor) (MIF)
(pro-inflammatory) cytokine (immunoregulatory) cytokine.
MIF -0 tumor necrosis
factor (TNF)-a (promote nitric)
-y (IFN-y )
MIF
MIF ( )
( ) (22
TLR (Tool-like receptors)
Cytokines
innate adaptive
PAMPs ( pathogen-associated molecular patterns) TLRs
interleukin 12 (IL-12) .1L-12
innate adaptive cytokine
IL-12 subset of T lymphocytes
(CDA4+) TH1 helper cells v (IFN-y ) . Helper



T cdl TH2 cells IL-4
TH1 (pro-inflammatory) TH2 (anti-inflammatory)
cytokines (20)
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HRP

Collagen (control) 20 % Collagen+25u M
astragaloside 0% Collagen+50u M astragaloside 50%
Collagen+100u M astragaloside  30%
adragadose
Collagent50u M astragaloside
Collagen+100u M astragaloside

HRP

astragaloside astragaloside
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Effect of astragalosde on Periphera Nerve

Regeneration

Chun-Y uan Cheng, Y uehSheng Chena, Chien-Ju Liua,

Abstract

The present study provides in vivo trias of silicone rubber chambers
filled with different concentrations of astragalosde (0, 25, 50, 100 y M)
to bridge a 15 mm sciatic nerve defect in rats. Collagen was aso filled in
the chambers to prevent the astragaloside from leakage. Histological and
electrophysiological techniques were used to evauate the functional
recovery of the nerve. At the conclusion of 8 weeks, animals from the
group treated with the astragaloside , especialy at the concentration of 50
M M, had a higher rate (40%) of successful regeneration across the wide
gap and a significantly larger number of myelinated axons. However, the
high dose astragaloside (100 u M) completely reversed this positive effect
of growth-promoting capability and inhibited nerve regeneration. Only
10% of the animas treated with the high dose astragaloside had
regenerated cables within the silicone rubber chambers. The low dose
astragalosie (254 M) and control groups are no growth. These results
indicated that astragal oside could be involved in both positive and negative
effects on regenerating nerves. Therefore, whether a proper dosage of
astragaloside is used or not plays a critica factor in deciding if it can
sustain nerve regeneration over long gaps.

We used this Astragalus membranaceusn(AM) as the materia of
this study is according to the Buyang Huanwu Decoction, the component
Astragalus membranaceusn (AM).is around 40%. (19) Review the
literatures of astragaloside on periphera nerve regeneration no direct
evidence on this issue. The possible mechanism macrophage played the
role. Macrophage induced degeneration process of the injuried nerve, the
cytokine and some growth factor aso recruit for the regeneration
procedure.

69



Key words. astragaloside ; Silicone rubber chamber; Peripheral nerve
regeneration

70



table 1

Axon Jmean endo areg tota aregAxon density|Percentag (B.V. BV. |Pec
No. (#) axon  [mm?) mnv) #mn?) e of tota|numb | area(um?) |age
area axon areger (#) total
(um?) Endo Ared B.V.
(%) area
nervi
Ares
(%0)
A3 0.054 0.095 25 6990.39
A4 0.066 0.087 29 2393.34
C1 0.001 0.006
C2 5725 6.33 0.31 0.36 18567.70 129 81 5496.55
C4 11537] 6.10 0.51 0.27 22472.12 14% 67 15315.5
8
C7 4461 7.95 0.21 0.24 21110.49 175 22 3992.06
C9 10909 7.13 0.60 0.66 18035.82 13% 81 9701.94
D1 2746  9.66 0.25 0.28 11146.91 11% 70 8161.41
D6 0.038 0.069
D7 0.003 0.019
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Table?

pre- Pot- nerve
op BW opBW grow

A-1 248 280 negaive
A-2 278 positive?
A-3 205 253 negdive
A-4 274 292 negdive
A-5 227 263 pus
A-6 247 275 pus
A-7 205 252 pus
A-8 235 265 pus
A-9 205 260 pus
A-10 225 252 pus
B-1 206 262 pus
B-2 221 274 pus
B-3 195 249 pus
B-4 218 287 pus
B-5 203 261 pus
B-6 230 285 pus
B-7 211 261 pus
B-8 232 280 pus
B-9 183 239 pus
B-10 181 226 pus
C-1 225 270 negdive
C-2 252 302 postive
C-3 293 310 negaive
C-4 261 316 postive
C-5 208 310 negdive
C-6 220 319 negaive
C-7 270 288 podtive
C-8 206 232 negaive
C-9 227 224 postive
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EMG
negat
negat
negat
negat
negat
negat
negat
negat
negat
negat

egat
egat
egat
egat
egat
egat
egat
egat
egat
egat

535 3 O3 O3 3 3 3 5D 35 S

negat
posit
negat
posit
negea-t
negat
posit
negat
posit

L'tm
V2e

HR
RtmP

02 0.56
15 0. 6 7don
82 0. 36
610. 77
52 0. 36
74 0. 62
79 0. 57
59 0. 62
69 0.7
57 0. 62
.8 0. 36
81 0. 2
36 0. 26
73 0. 43
67 0. 29
95 0. 21
67 0. 25
.7 0. 21
26 027
51 0. 25
69 0. 35
94 0. 6 7don
08 0. 6
190. 71 Bon
.88 0. 44
02 0. 43
97 0. 6 3don
47 0. 26
68 0. 7 7don



C-10 241 261

D-1 266 246
D-2 272 306
D-3 230 287
D-4 219 246
D-5 232 259
D-6 202 253
D-7 228 247
D-8 266 293
D-9 226 263

D-10 236 288

1.A-3

negative

pogtive
negative
negative
negative
negative
positive
positive
negative
negative
positive?

negat

posit
negat
negat
negat
negat
posit
posit
negat
negat
posit

57 0. 62
81 0. 5 7don
78%. 425
57 0. 78
63 0. 46
67 0. 77
64 0. 6 9don
77 0. 6 1don
78 0.5
52 0. 44
16 0. 7 2don
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