


RESFARBRVIARAR - el © MIBZRERE
A
MRS TR AR -

(BRE&EEm ) -

(b2 ) -




. ) B A O ’W:./ ’/—1
#ARF DG LT

A 4 e A &
EYE L T
’}/};ﬂ‘:ﬁ; ;,i’_;f-;.-;}n\.’:“

T\
:/4

5



fiE= AR ER - RIE K AURAT
BRI ERESHEE RN ERR
FHEITRYFRER

* SEHELTRRZE  AE
* I ERMmE  WETE

gag o

R E B
EALfE - EEfEmE




* A enp (@ﬁ\‘@‘\@;fri]ﬁ)

T’qzip\ /'/356;, y — ‘E';Jir’ "%:jl'tf » — 4B
Ax s FIRF BRI ey e
3, ¥ Ejpcﬁéfn

FHREFTTTRPE 2R p RA

3

T

A

b

@
W W
<
o

AN f@;}%‘i

LI
|8l






* o
N1 ]i" Y
yal

T
igs Le N2
A g BN ¢

=
v

B2 P
B Bg KL




=R PEIRFF LM/ NEY) - REX 5| ERK

BREENFERELIE
HISFm ©

BN FFEEIRR
IKIZREB A E
FH)EF

B RIRLE
HUAE R

o= G|

B N E I B

/0N

mo A e Lo i A ) = FHEZ BB A
= M LR E R E LM
I/_LJEA/X/&WHI_ _E/]

=B

Y=

==

SAERNER - SRR



11177‘1:%%2%1%
200

=Vl

25

VAR

= EA 4t
/\E’%EEI%D%

R B A

1 £ AR +
i’ﬁ‘:t{r/?ﬁﬂ ’ ;%El

:£|:@/:

:.50

o



B3 WA 8 7S 248 (Louis
Pasteur, 1822 ~1895) * #8sps3 7 % (®1-2)
LY 2R IR EREE S E YR



IR TU B IS SEAR RV SEFL ETT E B -

flrz FEMARNARRD - LA PHZES - RIEEPRIME
— O RER - ZmI0JEA - B
BIESERESH ?* ﬂ_{% EERVSSIE

AR BRPIDRBMENEREE -




{
H
f:;\

‘Hlll.
AR

- \ D %ﬂ-"" -
Y

qﬁtJ %%mﬁ i £=#ﬁ
E’%—F ==

_g?ﬁ %*/// _
I @

éﬁ?&%

g
4 10 B8 15 181 14 T
3 AR L=

i iaRERR -

BB T
it AR P9 A6 1R ()
FER 7N

Ty ﬁmzkglﬁn




O B R SN AR E R T ENEE
B -

Y RS AASHENERES -




AR /L RRETRVERR
5 " EYWERBEREY . -
RABRMIX CHEFNEwmERZEE -




MEBXRSVINEmEZEBREE - BB
?T’EEQE:'T_EEI’J%*%E’;“LHWJMEWEET’E% IADES
_1@/__:DD Eté/i%ﬁ*ﬁn d °
MIKE rEmZE - mEsSEVEEEYRNAR
BIEHZERENEY) -
CFTBE R EE R |




AGIE TR : HIBKFES

BEFRI : HFNEWLIR




m OB E LA - BIRINOASERIRE - 1 EFH
P ASIEENEIARNAE  BERDEHE 7
IRIE P EE TR AR ERRFRRIRG -




e

EEIREMM (A 1. Oparin, 1894 ~1980) -

2 RYarta ( J.B.S. Haldane, 1892~1964 ) -
AES

BHMIIK ERAan B ol gt eiE = A E21ER

FTHERYSRBEEY) - AEEBRYIT

RE— @& -




- Ly r,mﬁié‘i‘?’\ﬁ} FEFRE
Eah - B2

1y e 2 £ 3

245 v BT
3.F <




m 1. k%) (Stanley Miller, 1930~ ) K
JLE (Harlod Urey,1893~1981

R
R

EH YT -

ZINSAKRE

Sk CFEEREN




BIZ

n EREAFHEBELERENMNU
Ba

m WEERENAN BEZASBX
{EIUE - NIEMVEHCE/ER
FrEBfAEE -

n RBE—EHAVE - RAEF
RES T -

RE) K ICE BB IERYZ R

BRI E R ag s -

..._” B M

=1
Be & ?

;E_&.}HEI’]

"a
NH; CO;
L& - \ /

{ B ER DRk
RE{L &5 —o

RERLRE ° ‘---$3+

@/ ﬁ?ﬂﬁﬁﬁﬂi

',Wf\’ BHAR B
\ AIRE S © "wl

A

{EEHTEK ':F'EEE
fngt » FZFRAERS ~ BRRE

K Bz Flg o




faR L RANRAS P RIRTIER AR -

CI:D
E
0 S
= |
il
Rt
e
il
=
S
)
7_I
all
]
N

BB EAR e (WEN)



m 23ETHT ( Sidney W. Fox, 1912 ~ 1998)

m 18 ~ 20/ E i%/t% f0zh . 2alE - 3%
IRaRPERLUEEERD FRIESY) -
THAMEEREIK (proteinoids) o

IJ




m 3. ( Melvin Calvin, 1911 ~ 1997 )
YT ~ | - [EUKBESY) - FFyET4R

BREY - IRfRBES

ERAAP - SRIRERK - BRiE KAEMNZ
BRPIFENEAYE ( RIQIHEMEIEBNE
oy ) -







AR BRI R R AU B
SHIBEN - BERRNEHNEN 2R ?
ARBENEHYE  BLEXRRSKRER -
ALRREREAEEE -
EEEEE AR BAENS EAI AR/ - B
AR HERRAERRHSES -




m BvE (Thomas R. Cech,1947~) I
B S (Sidney Altman,1939~ )

m £1980FAfE - BIRELRNAEABREZAIINEE -




ﬁZE'_J

BG5S

BRI RIE X EBRNABE B H 1
FEEREXREEEREE P
ZRNA -
RNAD] gt 2 #E % A DNA -

IRDNADTEBETE @ FRIRSHEY
'ﬁ?.i‘ uDNAﬁﬁﬁﬁRNA RNA$ =
&  BREHBENITEEINEE

O

‘m]}H ﬁT

/0N [/

]]IIP

lUI'.I




FEERE
) -

R E %%ﬂ
%

No] A A
BEHEERE
— TR IES




0 0 ®pmnm
) pte @
DERBHR | o
R W 33 SE-+RNA
ShERAN DEREE SR
zexaen
R %g‘% $ -
COOC000000
Bets A0S RNA ZREEHEEE
*Et% RNA B’Jﬁ =5 WELEAEE OB
ok B ¥ 18 %&E%B@EEE o y Jﬁ%?ﬂ?fﬁ‘mﬂﬂ = RNA
/ BRNA- SE{L AL ER A0 DNA «
e oy
| B pwmmn— (s

~ ;
RHBES T ‘:%\\ RNA £ 58 5 &

; . N BEERHR—E
F4R RNA - Q Q5 = -

[l

JRI5 5 an R {CAH ARV 12




/

ZEBRAFISH: =
AN EXCELLENT MODEL | "¢

http://www.fishforscience.org/
Chinese Culture University,
Department of Chemistry,
PR (ERE(EE A
Yu-Heng Lai, Emory University, Ph. D.
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http://www.fishforscience.org/

A small animal vs. a great model

Nature Reviews Cancer 3, 533-539 (July 2003)

Zebrafish h

*» | arge numbers of fish can be housed in a small space

= Matings produce 100-200 transparent embryos per weaek
» Cost of maintaining zetrafish is ralatively low

Reverse genetics
# Tranagenic fish
= Lineage tracing with fluorescent proteins
* TILLING (see Box 3) T Forward genetics
= ENL mutagenesis
- = |nsartional mutagenesis

AT O3 L et
Carcinogenesis Small-molecule screens
* Agqueous expasurg to carcinogens R e - -"’\C]UGC'US exposure
» Histology similar to hurnan lumours — : Img%gzaﬂli %ﬁm
Genomics
* Hapid identification of potential human orthologues
= Comparative genomics

Mature Reviews | Cancer




Effects of topiramate on maternal oogenesis
and offspring cartilage dysplasia
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Topiramate

/ QO
o)
\
m Common antiepilepsy drugs, approved by FDA in 1996 ow'Coz’io
m Epilepsy: 4" common neurological syndrome 7‘\0\“ 0

m Side effects

- Common: dizziness,nervousness,numbness or
tingly feeling,coordination
problems,diarrhea,weight loss......

- Rare: kidney stone, depression, Glaucoma, birth
defects....

m categorized as D on pregnancy medication

A | Controlled studies show no risk.
B | No evidence of risk in humans: the chance of fetal harm is remote.

Risk not excluded. Adequate studies lacking.
Chance of fetal harm but benefits outweighs risks.

Positive evidence of risk. Studies in humans show fetal risk.
Potential benefit in pregnant women may outweigh risk.

X | Contraindicated.

http://www.medscape.com




YOUR SETTLEMENT STARTS
TOPAMAX AT NATIONAL TOPAMAX LAWSUIT

LAWSUIT CLAIM CENTER!

C E N T E R Contact us 24/7 Toll Free at 1"888'64'I'IE11PU
(1-888-644-3578)

# Law Offices of E. Mitchell Smith, Jr.

Topamax Home Contact An Attorney About Topamax And Topiramate About Cleft Lip And Cleft Palate About Us

ALERT! FDA Drug Safety: Risk of oral clefts
in children born to mothers taking Topamax (topiramate)

Topamax Lawsuit Center
FDA NEWS RELEASE Accepting Cases Now For Birth

Defects:

For Immediate Release:

March 4, 2011 » Oral Clefts - Cleft Palate

(" | SCHMIDT & CLARK wwe ¢ (866) 588-0600
9 FDA: Risk of oral biri ‘._4 A NATIONAL LAW FIRM FREE CASE REVIEW
4 defects in children b«
mothers taking topir
Home Meet the Attorneys Practice Areas Attomey Referrals Contact Us
New data suggest that t
Topamax (topiramate) a
generic versions increas
for the birth defects clef
cleft palate in babies bo
women who use the med
during pregnancy. the U

Topamax Lawsuit

The anticonvulsant medication Topamax has been linked to the i Best Lzl\\’ycrs

BEST
LA

Aavalanmant of claft lin_rlaft nalata and ~ranial malfarmatinne in

¢ | & 5
https://www.baumhedlundlaw.com/drug-injury/topamax.php




Experimental design

Adult female zebrafish
experimental group: 0.5 mg/g Topiramate

oral administration control group: 0.5 mg/g fish food
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Adult female I

Oogenesis histological

5.3 and 8 hpf
Survival rate
Morphological recording

72 hpf
Cartilage and bone staining




Topiramate oral feeding




Topiramate impairs maturation of oogenesis in
maternal fish




Individual diversities of craniofacial malformations

o SR
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i Topiramate Topiramate
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Topiramate - Topiramate
(%6) (¥8)

Individual diversity in offspring on responding topirmate treatment



Impaired bone development

Topiramate
Vertabral
Lateral
G
15 -
S
)
Q
Cranium g 10 -
Lateral c
)
e ok ok
0
100 pm Q
£ 5 4
)
>
Cranium
Ventral 0

Control  Topiramate
(n=15) (n=82)

100 pm




Design simple and cost effective devices to monitor
chemical-associated behaviors in zebrafish

MANRSRTAEAFLENBTRANTE




3D swimming assay
based on two cameras

VI p - t
Behavior Technology

3D swimming assay

based on single

This
study



The setting used to perform 3D swimming test

position

X position




Acute ethanol exposure on 3D swimming behavior

Vehicle control | 0.25% ethanol 2% ethanol




(A)

A Versatile Setup for measuring multiple behavior endpoints

10cm

90cm

v

15cm

28cm

22cm

60 cm

(B)

Female-male interaction

Novel tank test
28cm > Transparent glass
Iy
B Female A

o i Male
3 : =

--------- - . -I i - o
w _— 3
d
3 :

— v < .43—;4 >
22cm 11lcm cm  8cm
Aggression test Male-male interaction
Mirror Transparent glass
Y X
A
Male 1 Male o
1 o
= >
1lcm Bem 8em

= 17cm
Predator avoidance test Shoaling test
»
Transparent glass 28cm
predator &_____ "
prey b
Q - S : v
g < : ‘U'l
v
- > =) m— ]
7cm 5cm 10cm 22cm



Dnmt3 KO fish demonstrated anxious behaviors

Novel Tank exploration

15-16 minute

Mirror biting

\ (D) Wild type \ (E) dnmt3aa KO \ (F) dnmt3ab KO

\(0) Wild type \®  dnmt3aa Ko \®




ZnCl, effect on behaviors

(A)
50+ *  =P<0.05
n=30 ** = P<0.01
T o+ = P<0.001
40+ Mann-Whitney test

n16  nglo

30+

20+

104

Mirror Biting Time Percentage (%)

0.5 1.0 1.5
ZnCl, (ppm)

Control

T
@

T
IS

Y Axis (cm)

25

(D)

20

T
15

X Axis (cm)

T
@

Y Axis (cm)

T
@

T
&

X Axis (cm)

s
Y Axis (cm)

15
X Axis (cm)

T
10

T T
20 15
X Axis (cm)

T
10

T
@



High fat diet-induced hyperlipidemia was
alleviated by WBM in zebrafish

A S 0 AE B 56 £ A4 LU =5 T EE 25 HR A 4

NS Y EEE =P

3B,7p,25-trihydroxycucurbita-5,23-dien-19-al

f

TCD , H

Chemical Formula: C;yH,;30,
H Molecular Weight: 472.70




Body weight and food intake after WBM uptake

Start with or without WBM (10/20 pg)

ND or HFD l l 1 l l

0] 1 2 3 4 5 6 7

(A) (B)
1
0.9 . .
0.8
0.7 :
#
0.6
-&-ND
@ 0.5
C —-HFD
L
204 —A-HFD+WBM_10 pg
2 o -=-HFD+WBM_20 pg
0.2
0.1
0
1 2 3 4 5 6 74 8
HFD+WBM_10 pg Time (week)

week 8
(C)

-
s

B2 S HFD+WBM_20 pg
e —  — week38

-
N

=
o

body weight gain (g)
/food intake per day (g)

o N S ) ]

Jm!ll

HFDWBM_10 pg HFD+WBM_20 ug

8 (week)



High fat diet-induced hyperlipidemia was alleviated
by WBM in zebrafish

(A) (B)
45 1000 -
40 900 -
35 S 800 -
o % 700 4
E < 600
o l
£ 5 ©
() @ 500 4
(%]
20 9
S 2 400
= 15 =
00 % 300 4
©
(@] 10 +-
ks O 200 -
@ 5 100 4
0 0
HFD+WBM10  HFD+WBM?20 ND HFD+WBM10 HFD+WBM20
(C)
300
T 250
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£ 20
©
=
9 150
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9 100
(&)
g 50
=
0

HFD+WBM10 HFD+WBM20
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Environmental risks of chemically
exfoliated molybdenum disulfide (MoS.,)
nanosheets in zebrafish embryos

F ARSI ET (5 — Emﬂ:iﬁr 7K &y

NIRRT E




Toxicity mechanisms for environmentally
transformed ceMoS2

B 25 -cevios, [l 2H-ceMos pH 7 [l 2H-ceMoS -dialysis I 25 -ceMos, [l 28- ceMoS,-pH 7 [l 2H-ceMoS, -dialysis

2.5
120 l(a) —r _Exx = J(b)

100 1

2D

80+
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60 -
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®F o o
e 25 =
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o v
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Summary

m The application of zebrafish as an alternative research animal
model for biomedical studies has surged.

m Behavior tests in zebrafish are able to process high-
throughput results by using open source software.

m Ourfindings aimed to link the connection between genetic
factor and anxiety related abnormalities at the clinical level.
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https://memegenerator.net/
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