Epi&Bio e/ PUST

r

REFTE LR
4 $ 17 5% > (Safety of
Biological Hazard)
A AL R (R L) R

Prof. How-Ran Chao (Ph. D)

SRR R CTEEN F ¥ SR T
Department of Environmental Engineer and Science ;iri\
National Pingtung University of Science and Technology




Epi&Bio e/ PUST

nm

@ K> =5 < &
LEE L)
1485 A (FEL)
142E & (5 2)




Epi&Bio e/ PUST

mn

O F=BAFAHL~FIEFLP Y wiix

® W BEAFHAT GRS 2§ BT Aol

® F: B A A FREI AL PE J K

@ R HAFHFIEFTLFFT w;ﬂ;‘g B
.Wiﬁi%ﬁ4§% Tﬁﬁ#§ Bl ¥

® Fl:BAMEAEHBIFASET Y wHET

® X A FH %‘ffﬁfﬁclﬁﬁﬁiﬁ % B4 I8 S
Ot‘ii%giﬁi;}i—’-\%?%? P4 1R A ke M5

® FpiFrt FIRERFLUBLEFEFI L L 052y
(%Pﬁﬁ@?ﬁf z)




Epi&Bio e/ PUST

EHRA

r

S

IR R

% d

i<

g

2 B35

4

.\.m@.

Ry ﬁ

B R B
RS T -
t £t 4 &
A AR AR e
A S T ST
e e S
S ]
4 ’ 4 ’
ﬂﬂﬂf AMN/// ..% /f\.ul







yig
B

)7

vZ4

7% (Archaea)

"p‘

N pﬂ% (Eubacteria)
2 (2 12 5)
ik

B4 4 4 % (Protistaz

Phylogenetic Tree of Life

Bacteria Archaea

Eucarya

FH kR AR A
Protoctista )

2»;1 1Y, ‘fE' ;}7: £53; ggztx}f (Photosynthetlc (plant-like) protists : algae)

757 (absorptive(fungus-like)protists » i 4 %] & £)

Lk\;? i #s ;}ﬂ e ;.4_ i 47 58 (ingestive (animal like) protists : protozoa)

t& 4 & (Plantae)
75 B (Animalia)

tit



http://zh.wikipedia.org/w/index.php?title=File:PhylogeneticTree.png&variant=zh-tw
http://zh.wikipedia.org/w/index.php?title=File:PhylogeneticTree.png&variant=zh-tw

4 g

% (Virus)

o Lo TR B ;;};‘3“%; (A~B~C3]) -
(HIND)F7Alin g 4~ SARSE K 7

,%_ ~ Z—I—J‘"}P‘si ~ /ifé ,}P‘s,%_ ~

JEHE

R

1A
Water molecule (4A diameter) {2 Hydrogen atom
*AF o (1A diameter)
<
DARZF FEMR
inm 4 DNA molecule (2nm wide)
Myoglobin (4.5 nm diameter) WA\ Electron
NN EEE) microscope
Q,E%) # Lipid bilayer
o (5nm wide)
Actin filament o coogosercosn = .
(6 nm diameter) J_—.- 10nm R C—
HEE S (08
Ribosome = |
(30 nm diameter)
AR (3RE)
HIV KIVGEE)
L @ (100nm diameter)
Cilium 2,
(250nm diameter) B;%f; :|7 Light T
EREE () a microscope
HER®R
o Jium Bacterium
| (1um long)
Mitochondrion === | - EE (FERE
(2um long) |
T (E) |
Chloroplast
10um 4 (8 #m diameter)
Lymphocyte \ \ i RIS (Bad)
(12um diameter) | AN
W (R ) oo el
| "% ¢ |Epithelial cell
- @ (30um height)
ezl B (R )
LIS
Human
vision
2 imm 4 RIETR
Paramecium ——
(1.5mm long)
REE () !
WED (R wm)
Frog egg
- (2.5 mm diameter)

Copyright 1988 John Wiley and Sons, Inc. Al rights reserved.




i’ PB1, PB2, PA

THA

i NP

NA

o M
| M2

@ ns2

. NS1

@ iRk A(2e ~ T RXEAR) B~ CH
R R d AR A G R ThE AN RS
Mt 5 % (Hemagglutinin » H) 12 2 ¢ 5 5 AL f% S
(Neuraminidase » N)sdm » 2 +%.w 5 H '%LRNA -

o« ¥ % % H3N2,HINL,H5N1(4 in )

L S——

® HIN1#73] /= g (Influenza A(HLIN1) virus)
 BRALE A
CH AR GRS AHINLE - 2 g0

s
B AL pmd AR EE LA R4 B Y
Sl Pras

|

tit




+ W F## (Archaea) A%

o 4 FIHERBIER o doiFs B - LT

http://lesliegottschalk.blogspot.com



: wiA¥F (Bacteria)

® £ wiF¥F (Bacteria)

e B4
0.5-1um x 2-5 pum (1 pm = 10 m)
B opa

[RI%EY)

Cell wall

Plasma
membrane

Flagella

— Ribosomes

Copyright @ 2007 Lippincott Williams & Wilkins.




mE P # % (endotoxins) R

o im¥E REC AL N Ry 5 BEAY
(lipopolysacchride, LPS)

B 2 ik
O-FRIESE

T -t

..........
ST e L2

e e R A L

¥ = FCIAE R ARARAR 4 4S)




[RI%EY)




m F P ¥ 3 (endospores) R

Pl T KR B
o Gildr i B % F
Pacillus anthracis
s b AR R
Clostridium tetani



http://images.google.com.tw/imgres?imgurl=http://203.68.20.65/science/content/1995/00070307/images/602.jpg&imgrefurl=http://203.68.20.65/science/content/1995/00070307/0015.htm&usg=__1Uk6gQxleh_ZFTbQMKxxF1dGKFM=&h=912&w=750&sz=55&hl=zh-TW&start=1&um=1&tbnid=E9iQefyn9hOIFM:&tbnh=147&tbnw=121&prev=/images?q=%E5%85%A7%E5%AD%A2%E5%AD%90+%E7%B4%B0%E8%8F%8C&hl=zh-TW&sa=X&um=1
http://images.google.com.tw/imgres?imgurl=http://203.68.20.65/science/content/1995/00070307/images/602.jpg&imgrefurl=http://203.68.20.65/science/content/1995/00070307/0015.htm&usg=__1Uk6gQxleh_ZFTbQMKxxF1dGKFM=&h=912&w=750&sz=55&hl=zh-TW&start=1&um=1&tbnid=E9iQefyn9hOIFM:&tbnh=147&tbnw=121&prev=/images?q=%E5%85%A7%E5%AD%A2%E5%AD%90+%E7%B4%B0%E8%8F%8C&hl=zh-TW&sa=X&um=1

£ 4 ¢ @ (mold) ~ s -»

7 (yeast) (2-10 pm)£? ¥ 4

(mushrooms) (larger size)

® 5 wiz i H wmie i

EREY




e

% #F+ # (mycotoxins) B




969009 20KV 127+2NN

BEREY

"'9514:12 20KV BSI_*GHH
1 : Aspergillus sp. 2 73 & A F = A R B 4
nHEEF

http://digiku.nmns.edu.tw/4images/details.php?image id=44

2 : 78 4 & f& B EHalophytophthora spinosaifif iE & ?ﬁi
(zoosporangium)zx H £ F R ik &f 4

http://digiku.nmns.edu.tw/4images/postcards.php?image 1d=45




R4 4% 3% (Protistazt

Protoctlsta)

® = :p (Photosynthetic (plant-like) protists : algae) @
S
o EL :ﬁ{f % @g 5 B fT é‘, T % Cyst Trophozoite

® i 2 f7#F (absorptive(fungus-like)protists » & 4 %] & )

I <Y fﬁé\ﬁ i 20 s e
: P s d A Av\/'(»ﬁf% ; A\ﬁg—:‘ﬁ,v}';v]’{”ﬁ WA

® éﬁ‘ﬂ #g (ingestive (animal like) protists : protozo
© Bde b f
© defR K T RS {AEE G RS A R R,

RLEE B8 21628 3SR

Since 2005




® FEF

® Gt \wr ARPHES AT AP
® 5 I oA
© R BT
o Uk —iBATR
© BEAFAEIgER &> e g
AR
ﬁazﬂﬁ YRR R g e BV
® iy . i AT
. z’“—‘%ﬁ»v
c A REH AR BiBATEA E X
= 1997& : 5« Fix 0 6. 8%
© 19984 : ¢ IF R 8. 25%



http://dict.zhuaniao.com/images/words/605/211/0/0.jpg
http://dict.zhuaniao.com/images/words/605/211/0/0.jpg

D oF i
o %R -
R R
c B NFh SRR EE
o AR GRS N
o i i
LA

CF AR L) i sk g

—

c A HERBLRE (o LX)




g i e | Lt & % b B2
7 2 RS RS-
ERES J = B~ R
:sz,;-:
LAl P o B v SR AL



http://www.df169.com/Article/UploadFiles/200710/2007102681952979.jpg
http://www.df169.com/Article/UploadFiles/200710/2007102681952979.jpg
http://tw.wrs.yahoo.com/_ylt=A3eg8qxVMhFKVoYAFkBt1gt./SIG=1hvpgkb45/EXP=1242727381/**http:/tw.info.search.yahoo.com/search/images/view?back=http://tw.info.search.yahoo.com/search/images?ei=UTF-8&p=%E8%B7%B3%E8%9A%A4&fr2=tab-web&fr=yfp&w=170&h=144&imgurl=www.catslover.net/images/jibing/sy_flea1.jpg&rurl=http://club.hainet.cn/redirect.php?tid=461736&amp;goto=lastpost&size=4.7kB&name=sy+flea1+jpg&p=%E8%B7%B3%E8%9A%A4&type=jpeg&no=1&tt=184,978&oid=9695bc10ac09b8cc&ei=UTF-8
http://tw.wrs.yahoo.com/_ylt=A3eg8qxVMhFKVoYAFkBt1gt./SIG=1hvpgkb45/EXP=1242727381/**http:/tw.info.search.yahoo.com/search/images/view?back=http://tw.info.search.yahoo.com/search/images?ei=UTF-8&p=%E8%B7%B3%E8%9A%A4&fr2=tab-web&fr=yfp&w=170&h=144&imgurl=www.catslover.net/images/jibing/sy_flea1.jpg&rurl=http://club.hainet.cn/redirect.php?tid=461736&amp;goto=lastpost&size=4.7kB&name=sy+flea1+jpg&p=%E8%B7%B3%E8%9A%A4&type=jpeg&no=1&tt=184,978&oid=9695bc10ac09b8cc&ei=UTF-8
http://tw.wrs.yahoo.com/_ylt=A3eg8qaQMhFKN4MBFGxt1gt./SIG=1hmdjgp4s/EXP=1242727440/**http:/tw.info.search.yahoo.com/search/images/view?back=http://tw.info.search.yahoo.com/search/images?fr=yfp&ei=UTF-8&p=%E8%9F%91%E8%9E%82&w=330&h=244&imgurl=www.dw-world.de/image/0,,776479_4,00.jpg&rurl=http://www.dw-world.de/popups/popup_lupe/0,,827859,00.html&size=30.9kB&name=0++776479+4+00+jpg&p=%E8%9F%91%E8%9E%82&type=jpeg&no=1&tt=38,206&oid=1aa08c2ff86ee20c&ei=UTF-8
http://tw.wrs.yahoo.com/_ylt=A3eg8qaQMhFKN4MBFGxt1gt./SIG=1hmdjgp4s/EXP=1242727440/**http:/tw.info.search.yahoo.com/search/images/view?back=http://tw.info.search.yahoo.com/search/images?fr=yfp&ei=UTF-8&p=%E8%9F%91%E8%9E%82&w=330&h=244&imgurl=www.dw-world.de/image/0,,776479_4,00.jpg&rurl=http://www.dw-world.de/popups/popup_lupe/0,,827859,00.html&size=30.9kB&name=0++776479+4+00+jpg&p=%E8%9F%91%E8%9E%82&type=jpeg&no=1&tt=38,206&oid=1aa08c2ff86ee20c&ei=UTF-8

R LV E LT

® ¢ 1=+ 5 (Biological hazards or Biohazards )

@ d A gt iR ET o
AR EI ATy g RERTIAF(EAL A
LR ellsg) 2 "f”’) cipt p E e FHS o PP B
frAdd - L5 wF > /mF M2 S FoETRE -

® A biological hazards or biohazards are all of the forms of life (as

well as the nonliving products they produce) that can cause adverse
health effects.

These hazards are plants, insects, rodents, and other animals,
fungi, bacterial, viruses, and a wide variety of toxins and
allergens.

(Yassi et al., 20?5@
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SECTION I - INFECTIOUS AGENT

NAME: Deng_;ue fever virus (DEN T, DEN 2, DEN 3, DEN 4)

SYNONYM OR CROSS REFERENCE: Dengue fever, breakbone fever, Dengue
hemorrhagic fever (DHF), Dengue shock syndrome (DS5S)

CHARACTERISTICS: Spherical enveloped virion 40-50 nm in diameter; single-
stranded, positive sense RMNA genome surrounded by an icosahedral nucleo
capsid; Flaviridae (Flavivirus)

SECTION Il - HEALTH HAZARD

PATHOGEHNICITY: An acute febrile disease characterized by the sudden
onset of fever for 3 to 5 days, with an intense headache, myalgia, arthralgia,
retro-orbital pain, anorexia and rash, symptoms are usually self-limiting;
dengue hemorrhagic fever, a more severe manifestation on second exposure
i1s characterized by abnormal vascular permeability, hypovolemia and
abnormal clotting mechanisms; fatality as high as 40-50%

EPIDEMIOLOGY: Endemic in most regions of the tropics (Asia, India,
Caribbean, Africa, Central and South America, and Mexico);, maintained
mostly by a human-mosquito-human cycle; non-human primate infection
common in YWest Africa

HOST RANGE: Humans, mosquitoes (as a vector, Aedes spp., Stegomyia
spp.) and non-human primates

INFECTIOUS DOSE: MNot known

MODE OF TRANSMISSION: By bite of infectious mosquitoes mainly Aedes
aegypt!, most bites occur during the 2 hours after sunrise and several hours
before sunset: vertical transmission (infected progeny) does occur, however it
is relatively low

Simoe 2005
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