
Project: Ghana Emergency Medicine Collaborative 
 
Document Title: Toxicology Basics 
 
Author(s): Patrick Carter (University of Michigan), MD 2012 
 
License: Unless otherwise noted, this material is made available under the 
terms of the Creative Commons Attribution Share Alike-3.0 License:  
http://creativecommons.org/licenses/by-sa/3.0/  

We have reviewed this material in accordance with U.S. Copyright Law and have tried to maximize your 
ability to use, share, and adapt it. These lectures have been modified in the process of making a publicly 
shareable version. The citation key on the following slide provides information about how you may share and 
adapt this material. 
 
Copyright holders of content included in this material should contact open.michigan@umich.edu with any 
questions, corrections, or clarification regarding the use of content. 
 
For more information about how to cite these materials visit http://open.umich.edu/privacy-and-terms-use. 
 
Any medical information in this material is intended to inform and educate and is not a tool for self-diagnosis 
or a replacement for medical evaluation, advice, diagnosis or treatment by a healthcare professional. Please 
speak to your physician if you have questions about your medical condition. 
 
Viewer discretion is advised: Some medical content is graphic and may not be suitable for all viewers. 

!"



Attribution Key 
 

for more information see: http://open.umich.edu/wiki/AttributionPolicy  

Use + Share + Adapt 
 

Make Your Own Assessment 
 

Creative Commons – Attribution License  

Creative Commons – Attribution Share Alike License 

Creative Commons – Attribution Noncommercial License 

Creative Commons – Attribution Noncommercial Share Alike License 

GNU – Free Documentation License 

Creative Commons – Zero Waiver 

Public Domain – Ineligible: Works that are ineligible for copyright protection in the U.S. (17 USC § 102(b)) *laws in 
your jurisdiction may differ 

Public Domain – Expired: Works that are no longer protected due to an expired copyright term. 

Public Domain – Government: Works that are produced by the U.S. Government. (17 USC § 105) 

Public Domain – Self Dedicated: Works that a copyright holder has dedicated to the public domain. 

Fair Use: Use of works that is determined to be Fair consistent with the U.S. Copyright Act. (17 USC § 107) *laws in your 
jurisdiction may differ 
Our determination DOES NOT mean that all uses of this 3rd-party content are Fair Uses and we DO NOT guarantee that 
your use of the content is Fair. 
To use this content you should do your own independent analysis to determine whether or not your use will be Fair.  

{ Content the copyright holder, author, or law permits you to use, share and adapt. } 

{ Content Open.Michigan believes can be used, shared, and adapted because it is ineligible for copyright. } 

{ Content Open.Michigan has used under a Fair Use determination. } 

#"



$%&'()*'+ " ""

! ,'+(-.%'"/0'"-12'"13"45"6'(17/89.78)17""
! :'(1;7.<'"(19917"/1=.6-19'+"
! :'(1;7.<'"+>%+/87('+"31-"?0.(0"+@'(.A("
87)61/'+"'=.+/"

! 57.)8/'"B,"9878;'9'7/"13"8"@8)'7/"?./0"87"
1*'-61+'"

C"



D0'">76.E'-'7)8/'6"@8)'7/ ""
! F"@8)'7/".+"6-1@@'6"1E"8/"/0'"B,"611-G""
H'".+"9.7.9822I"-'+@17+.*'G""H.+"3-.'76+"+8I"
/0'I"/0.7J"0'"/11J"+19'/0.7;"876"6-.*'"
1EK"

! L0'-'"61"?'"+/8-/M"

N"



F@@-18(0"/1"O@1++.%2'P"D1=.(121;I"@8)'7/"

! Q.9>2/87'1>+"/-'8/9'7/"R"6.8;71+.+"
! 599'6.8/'"8()17S"

! FTUO,P"V"5W"X"$#"X"917./1-"
! D0.7J.7;S"

! 5+"/0.+"8"/1="@-1%2'9M"
! 53"I'+V"8-'"/0'-'"(19@2.(8)7;"38(/1-+M"

! 41/"6->7J"876"3'22"61?7V"71?"?./0"0'86".7&>-IM"
! :'+1>-('+"/1";'/"8"0.+/1-IM"

Y"



F@@-18(0"/1"O2.J'2IP"D1=.(121;I"@8)'7/"

! Z1>[*'"(17+.6'-'6"8"6.E'-'7)82"876"I1>"/0.7J"./".+"
8"/1=.(121;.(".++>'"

!  599'6.8/'"8()17S"
! Q>@@1-)*'"/0'-8@I"O8.-?8I"'/(P"
! ,'(17/89.78)17"

! D0.7J.7;S"
! D1=.6-19'"@-'+'7/M"
! L08/"91-'".731-98)17"61"5"7''6M"

! ,'A7.)*'"\878;'9'7/"
! 5+"/0'-'"87"87)61/'"1-"+@'(.A("/-'8/9'7/M"

]"



$*'-61+'"H.+/1-I ""
! D.9'"13".7;'+)17"
! D82J"/1"?./7'++'+"
! 4'/"@.22"%1^2'+"R"
(1>7/_"

! F++>9'"(19917""(1`
.7;'+/87/+"
! F2(1012"
! F('/89.71@0'7""
! F+@.-.7" Ond!ej Karlík, Wikimedia Commons 

a"



,'(17/89.78)17"
!  45"'=@1+>-'"

! \1+/"(19917"-1>/'"OaYb"13"/1=.("'=@1+>-'+P"
!  c-'*'7/"8%+1-@)17"

!  D1@.(82"'=@1+>-'+"
!  :'91*'"(21/0.7;"
! L8+0"+J.7"

!  B7087('"'2.9.78)17"
! L012'"%1?'2".--.;8)17"
!  Q1-%./12"
!  ,.>-'+.+"X".17"/-8@@.7;"
!  H'916.82I+.+"

"

d"



45",'(17/89.78)17"

! eeeF()*8/'6"U08-(182eee"
! F%+1-%+">@"/1"]fb"13".7;'+/87/"
! !";9XJ;"gX`"Q1-%./12"
! \8=.982"'E'(/".3";.*'7"'8-2I"Oh!"0-P"
! L.22"71/"%.76"i"9'/82+V"'2'(/-12I/'+V"8(.6+"
! U17/-8.76.(8)17+"

! ,'@-'++'6"\Q"i"57/>%8/'"/1"8*1.6"8+@.-8)17"
! T1?'2"1%+/->()17"X"@'-31-8)17"
! F(.6X"82J82.".7;'+)17"

j"



45",'(17/89.78)17""
! :8-'".7/'-*'7)17+"

! 48+/-.("28*8;'"
! B8-2I"@-'+'7/8)17"13"@1/'7)822I"2'/082"$,"

–  'G;G"/-.(I(2.(+V".-17V"UUT+V"T`%21(J'-+"
! H.;0":.+J"i"8+@.-8)17"X"@'-31-8)17"X"8.-?8I"(19@-19.+'"

! QI->@"13"5@'(8("i":8-'2I">+'6"71?"
! 576>('+"*19.)7;"R"'2.9.78/'+"2'++"/087"(08-(182"
! U8-6.19I1@8/0I"-.+J""

! L012'"%1?'2".--.;8)17"
! Q>+/8.7'6"-'2'8+'"@-'@8-8)17+"
! T16I"@8(J'-+"

!f"



D-'8/9'7/"4182+"?./0"$*'-61+'"

! FTU[+"
! 56'7)3I"O.3"@1++.%2'P"+>%+/87('+"
! :'6>('"8%+1-@)17"
! B7087('"'2.9.78)17"
! Q@'(.A("87)61/'+"O.3"@1++.%2'P"

! :'28)*'2I"3'?"%>/".9@1-/87/"/1"J71?"

! Q>@@1-)*'"(8-'""

!!"



U28++.("D1=.6-19'+"

H.7/"31-"'=89S"
k71?"/0'+'"

!#"



"
"

• l8-(1)(""
• QI9@8/019.9')("
• F7)(012.7'-;.("
• U012.7'-;.("

!C"



l8-(1)(+""

! l8/>-82"R"+I7/0')("(19@1>76+"?0.(0"9.9.("
'761;'71>+"'761-@0.7+"

! H'-1.7V"\1-@0.7'V",.28>6.6V",'9'-12V"W.(16.7V"
\'/08617'V"m'7/87I2"OU0.78"L0./'PV"
$=I(17)7"

! ,.E'-'7/"@08-98(121;.("@8-89'/'-+"
! U19917"6->;+"13"8%>+'"
! Q/-''/"6->;+"i"86>2/'-8/'6"O9.='6"$,P"

!N"



l8-(1)(+"

Temp HR RR Pupils BS’s Skin 

Narcotic 

Sympathomimetic 

Anti-cholinergic 

Cholinergic 

```" !" !!" !!" !!" ```"

!Y"



l8-(1)(+"`"D-'8/9'7/"

"  Q>@@1-/"FTU+"
"  l8-(87"#9;"5W"n#9.7">7)2"'E'(/""

"  U19'+".7"fGN9;"*.82+_"

"  U87"-'n>.-'"98++.*'"61+'+"
"  5W"X"5\"X"Qo"X"BD"-1>/'+"
! Q01-/"8()7;"R"98I"-'n>.-'"-'@'8/"61+'+"1-"5W"
6-.@"

!]"



QI9@8/019.9')(+"

! m.;0/"1-"p.;0/"+I+/'9"
! ,->;"8()*8/'"86-'7'-;.("7'-*1>+"+I+/'9"
! U-1++`8()*8)17"13"61@89.7'-;.("#""'>@01-.8"
R"0822>(.78)17+"

"

!a"



Temp HR RR Pupils BS’s Skin 

Narcotic --- ! !! !! !! --- 

Sympathomimetic 

Anti-cholinergic 

Cholinergic 

"" """ ```" ```" +?'8/I"""

QI9@8/019.9')(+"

!d"



U19917"QI9@8/019.9')(+"
! U1(8.7'"
! U8E'.7'"
! B@0'6-.7'"
! \,\F"O'(+/8+IP"
! qQ,"O@-19.7'7/"0822>(.78)17+P"
! c+'>6'@0'6-.7'"OQ>683'6P"

!j"



QI9@8/019.9')(+"D-'8/9'7/"
! FTU+"
! Q>@@1-)*'"(8-'"X")9'"
! U1(8.7'"i"8*1.6"T`%21(J'-+"

#f"



F7)(012.7'-;.("D1=.6-19'"

! F7/8;17.+9"13"/0'"(012.7'-;.("7'-*1>+"+I+/'9"
O@8-8+I9@8/0')(P"

! QI9@8/0')("6.+.70.%.)17"R"21++"13"
@8-8+I9@8/0')("3>7()17+"

! U19917"9'6.(8)17"+.6'`'E'(/"
! q'++"(199172I"8%>+'6"(28++"13"6->;+"

#!"



F7)`(012.7'-;.(+"

Temp HR RR Pupils BS’s Skin 

Narcotic --- ! !! !! !! --- 

Sympathomimetic " "" --- " --- sweaty 

Anti-cholinergic 

Cholinergic 

"" "" ```" !! 6-I"""

##"



F7)`(012.7'-;.(+"

! T2.76"8+"8"%8/"O9I6-.8+.+P"
! H1/"8+"08-'"Op>+0'6"R"?8-9P"
! \86"8+"8"08^'-"O6'2.-.>9P"
! ,-I"8+"8"%17'"O9'9%-87'+"R"8=.228'P"

! rU87[/"+''V"(87[/"@''V"(87[/"+s/V"(87[/"+@./t"

#C"



U19917"F7)`(012.7'-;.(+"

! F/-1@.7'"
! F7)0.+/89.7'+"
OT'786-I2P"

! c0'71/0.8<.7'+"
O87)'9')(+P"

! D-.(I(2.("
87)6'@-'++87/+"

! u.9+17?''6"O,8/>-8P"
Aldipower, Wikimedia Commons 

#N"



F7)`(012.7'-;.(+"D-'8/9'7/"

! FTU+"
! ,'(17/89.78)17"
! Q>@@1-)*'"X")9'"
! v-.78-I"6-8.78;'"

#Y"



U012.7'-;.("D1=.6-19'"

! 57(-'8+'6"8('/I2(012.7'"8()*./I"
! l.(1)7.("lQS".7(-'8+'6"7'-*'"/-87+9.++.17"
876"9>+(2'"8()*8)17"

! \>+(8-.7.("lQS"2.n>.6"9878;'9'7/"
! :8-'2I"8%>+'6"
! $((>@8)1782"'=@1+>-'+"`".7+'()(.6'+"

#]"



U012.7'-;.(+"i"U2.7.(82"c.(/>-'"
! l.(1)7.("'E'(/+"

! D8(0I(8-6.8V"9>+(2'"38+(.(>28)17V"?'8J7'++"O7'-*'"
/-87+9.++.17+"(87[/";'/"/0-1>;0PV"-'+@.-8/1-I"6'@-'++.17V"
@8-82I+.+V"9.1+.+"

! \>+(8-.7.("'E'(/+"`"Qqv,4B"
! Q82.*8)17"
!  q8(-.98)17"
! v-.78)17"
! ,'3'(8)17"
! 45">@+'/"
! B9'+.+"

#a"



U012.7'-;.(+""

Temp HR RR Pupils BS’s Skin 

Narcotic --- ! !! !! !! --- 

Sympathomimetic " "" --- " --- sweaty 

Anti-cholinergic " " --- " ! dry 

Cholinergic ```" ! ```" """ +?'8/I"! 

#d"



U19917"U012.7'-;.(+"

!  $-;871@01+@08/'"
.7+'()(.6'+"

!  l'-*'";8+"O.G'G"Q8-.7V"WwP"
! \I8+/0'7.8";-8*.+"9'6+"
!  r4-''7"/1%8((1"+.(J7'++t"

!  l.(1)7'"@1.+17.7;"6>-.7;"
08-*'+/"

Mr.checker, Wikimedia Commons 

c8-8/0.17"O.7+'()(.6'P"

#j"



U012.7'-;.(+"`"D-'8/9'7/"

! FTU+"
! ,'(17/89.78)17"
! F/-1@.7'"#"9;"n"Y"9.7>/'+">7)2"+'(-')17+"6-I"
O98++.*'"61+'+P"

! c-82.61=.9'"O#cF\P".3"1-;871@01+@08/'+"
! Q>@@1-)*'"(8-'"X")9'"

Cf"



U8+'"!"

! #"I1"\";1/".7/1"126'-"+.+/'-[+"9'6.(8)17G""
\1/0'-"%-.7;+"/1"B,"+/8)7;"0'[+"086"87"822'-;.("
-'8()17"

! c!NY"":#Y""D!ffG!""QJ.7"p>+0'6"%>/"71">-)(8-.8"
1-"-8+0G""Q''9+"/1"%'"@.(J.7;"8/"/0'"8.-G""c>@.2+"
6.28/'6G"",-I"6.8@'-G"

! l>-+'+"-'n>'+)7;"T'786-I2"31-"0.+"822'-;.("
-'8()17G"

!  5+"/0.+"8";116".6'8M""L08/[+";1.7;"17M"

C!"



U8+'"!"OU17)7>'6P"

! F7)(012.7'-;.("/1=.6-19'"
! Q.+/'-[+"9'6.(8)17"#",'/-12"

! F7)(012.7'-;.("
! T'786-I2"82+1"87)(012.7'-;.(_"

! D-'8/9'7/M"
"

C#"



U8+'"#"

! !Y"@'1@2'"3-19"8"21(82";1*'-79'7/"
%>.26.7;"?./0"*19.)7;"876"?'8J7'++G"

! #"@8)'7/+"?./0"-'+@.-8/1-I"6.+/-'++"-'n>.-'"
.7/>%8)17G"""U1@.1>+"1-82"+'(-')17+"8-'"
71/'6G"

! L08/[+";1.7;"17M"

CC"



U8+'"#"OU17)7>'6P"

! U012.7'-;.("/1=.6-19'"
! Qqv,4B"

! l'-*'";8+"X"6'2.%'-8/'"'=@1+>-'"
! !jjY"i"Q8-.7".7"D1JI1"+>%?8I"

! D-'8/9'7/M"

CN"



U28++.("
57;'+)17+"

CY"



F('/89.71@0'7"

C]"



F('/89.71@0'7"

! U19917"r(-I"31-"0'2@t"
! v%.n>./1>+"

! F((.6'7/82"$,[+"i"r9>2)`+I9@/19"(126"9'6+t"
! U19917"(1`.7;'+/87/""

!  57.)822I"8+I9@/198)("1-"9.26"45">@+'/"
! o>.'+('7/"@'-.16"13"8"3'?"68I+"8x'-".7/1=.(8)17"
OqmD+"98I"%'"'2'*8/'6P"

! ,'28I'6"R"+19')9'+"38/82"2.*'-"/1=.(./I"

Ca"



F('/89.71@0'7"

! \'/8%12./'"/1=.("/1"0'@8/1(I/'+"(8>+.7;"
0'@8)("7'(-1+.+"

! F/"/0'-8@'>)("61+'+V";2>/8/0.17'"7'>/-82.<'+"
9'/8%12./'"876"@-'*'7/+"/1=.(./I"

! F/"0.;0"61+'+";2>/8/0.17'"6'@2'/'6"876"
/1=.(./I"-'+>2/+""

"

Cd"



F('/89.71@0'7"
"  :>98(J`\8^0'?+"
l191;-89"

"  c-'6.(/+"0'@8)("
/1=.(./I"%8+'6"17"2'*'2"
876")9'"13"1*'-61+'"

"  D1=.("/0-'+0126"y"!Nf"
9(;X92"

 "
???G*0G1-;X86>2/X@-1*.6'-X389.2I9'6.(.7'X3@0876%11JX(08@/'-f#XA;>-'#`!G0/92"

Cj"



Q@'(.A(".7/1=.(8)17+S"DI2'712 ""

D0'"->2'"13"!Nf"
! D1=.("61+'".+"!Nf"9;XJ;"
! D1=.("2'*'2"8/"N"01>-+".+"!Nf"9(;X92"
! m.-+/"61+'"13"lFU".+"!Nf"9;XJ;"@1"O+>%+'n>'7/"
!a"61+'+"8-'"af9;XJ;P"

! 53"!Y"J;"(0.26V"01?"987I"BQ"DI2'712"@.22+"OYff"
9;"'8(0P"31-"/1=.("2'*'2M"

Nf"



F('/89.71@0'7"

"  D-'8/9'7/S"l`8('/I2(I+/'.7'""
"  :'@2'7.+0'+";2>/8/0.17'".7"/0'"2.*'-"
"  D8+/'+"FLmvq"

! \8I"-'n>.-'"l4D"869.7.+/-8)17"
! l'?'-"5W"31-9"OF('/861/'"i"#ffNP"

N!"



Q82.(I28/'+"

N#"



Q82.(I28/'+"

! FQFV"c'@/1%.+912V""
! $.2"13"?.7/'-;-''7""

! !"/+@"y"a;9"+82.(I28/'"O@'6+"2'/082"61+'P"

! QI9@/19+"17+'/"?./0.7"!"01>-""
! B7/'-.(`(18/'6"6'28I+"8%+1-@)17"
! 48+/-.("%'<18-+"82+1"6'28I"8%+1-@)17"
! :'782"(2'8-87('"

NC"



Q82.(I28/'+"

! QI9@/19+"
! W19.)7;V")77./>+V"0I@'-@7'8V"3'*'-"O9.26P"
! F(.61+.+V"F\QV"+'.<>-'+"876"+01(J"O+'*'-'P"
! ee\'/8%12.("8(.61+.+"?X"-'+@.-8/1-I"82J821+.+"

! D1=.(./I"%';.7+"8/"Yf9;XJ;"O8(>/'P"
"

"

NN"



Q@'(.A("57/1=.(8)17+S"Q82.(I28/'+"

! 4'7'-82";>.6'2.7'+"31-"+'*'-./I"
! \.26"hCff"9;"XJ;".7;'+/'6"
! \16'-8/'"Cff`Yff"9;XJ;"
! Q'*'-'"X"@1/'7)822I"2'/082"z"Yff"9;XJ;"

! Q'->9"2'*'2"z"Cf"9;X62"8/"]"0-+"`"/1=.("
! ,17'"7191;-89"

! H.+/1-.(82".7/'-'+/"172I"
! Q'->9"2'*'2"71/"@-'6.()*'"13"6';-''"13"/1=.(./I""

NY"



Q82.(I28/'+"`"D-'8/9'7/"

"  57(-'8+'6"'2.9.78)17".7">-.7'""
! v-.7'"82J82.7.<8)17"

! C"89@+"13"%.(8-%".7"!"q"13",YL"

! H'916.82I+.+".76.(8/'6".3"
! U198V"+'.<>-'""
! :'782V"0'@8)(V"1-"@>29178-I"38.2>-'""
! c>29178-I"'6'98""
! Q'*'-'"8(.6`%8+'".9%8287('""
! ,'/'-.1-8)17".7"(176.)17""

N]"



D-.(I(2.("F7)6'@-'++87/+"

Na"



D-.(I(2.("F7)6'@-'++87/+"

! ,'@-'++.17V"+2''@V"R"@8.7"6.+1-6'-+"
! q'++"(19917"6>'"/1"QQ:5"@-'*82'7('"
! H.;0"/1=.(./I".7"1*'-61+'"

Nd"



D-.(I(2.("F7)6'@-'++87/+"

! F7)(012.7'-;.("/1=.6-19'"@2>+"
! U8-6.8(",I+-0I/09.8+"

! o>.7.6.7'`2.J'"O58P"'E'(/+"17"l8"(0877'2+"
! Q.7>+"/8(0V"WA%V"W/8(0"

! Q'.<>-'+"

Nj"



D-.(I(2.("F7)6'@-'++87/+"

Q(-''7.7;"Bk4"
! L.6'7'6"o:Q""

! z"!ff9+"i"+<"R"6I+-0I/09.8"-.+J"

! :"?8*'".7"8W:"876"Q"?8*'+".7"5V"8Wq"
! c-1217;'6"oD("

Yf"



DUF"$*'-61+'"
•  Bk4"````"UqFQQ5U"

–  Q.7>+"D8(0I(8-6.8"
–  c:V"o:QV"oD"c-1217;8)17"
–  U28++.("m.76.7;+"`"o:Q"c-1217;8)17V":.;0/?8-6"F=.+V"rT->;868"
@8^'-7t".7"FW:"OD'-9.782":"L8*'P"

!"#$%&'$())*+,*-.%$
`"/01$2$344$-5"`""
`">72.J'2I"/1"6'*'21@"+'.<>-'"1-"
8--0I/09.8"
`"6$344$-5$7"
"`"CNb"(087('"13"6'*'21@.7;"
+'.<>-'V""
`"!Nb"(087('"13"2.3'`
/0-'8/'7.7;"8--0I/09.8"
`"6$384$-5$$
`"Yfb"(087('"13"2.3'`
/0-'8/'7.7;"8--0I/09.8"

Y!"



D-.(I(2.("F7)6'@-'++87/+"`"
D-'8/9'7/"

! FTU+"
! T.(8-%178/'"6-.@"

! :'6>('+"(8-6.8("'E'(/+"
! U17/-12"+'.<>-'+"

! T'7<16.8<'@.7'+"
! c0'71%8-%./82"
! F*1.6"@0'7I/1.7"i"-.+J"13"6I+-0I/09.8+"

Y#"



U8+'"CS"

! #a"I1"m"%-1>;0/".7"%I"389.2IG""U173>+'6"876"
*19.)7;G""rQ0'"/11J"+19'"DI2'712"/0.+"
91-7.7;t"O8%1>/"N"01>-+"8;1P"

! c!#Y"Tc!CYX]Y""DjjGN""L8-9V"6-I"+J.7G""
$-.'7/'6"="#G""Q19')9'+"717+'7+.(82"
87+?'-+G""g;8;"-'p'=G"",.28/'6"@>@.2+G"

! L08/"61"I1>"7''6"/1"J71?M"
! ,1'+"/0.+"A/"?./0"8"DI2'712"$,M"

YC"



U8+'"C"

Ragesoss, Wikimedia Commons 

YN"



U8+'"C"

! L08/"8-'"I1>-".7.)82"1-6'-+M"
! H.7/S""FTUV"5WV"$#V"917./1-"
! L08/"28%+"X"/'+/+"61"I1>"?87/M"
! \'6.(8)17+M"

YY"



U8+'"C"

! F('/89.71@0'7"2'*'2"i"CaY"9;X62"
! L08/"7'=/M"

Y]"



U8+'"N"

! C#"I1"\"%-1>;0/".7"%'(8>+'"13"*.12'7/"
%'08*.1-"

! F;./8/'6"876"(19%8)*'"
! c!#Y""Tc"!]fXjY""DjjGN"
! L8-9"R"+?'8/IG"",.28/'6"@>@.2+G""B=89"
1/0'-?.+'"717`31(82"

! ,.E'-'7)82M"

Ya"



U8+'"N"

! v,Q"i"(1(8.7'"@1+.)*'"
! D-'8/9'7/M"

Yd"



Q2.6'+"R"(17/'7/"31-"/0.+"2'(/>-'"6'*'21@'6"%I"
"Q/8('I"l1'2V"\,"

L./0"-'*.+.17+"%I""
"U12.7"4-'.7'6'-V"\,"R"q8>-8"H1@+17V"\,"

Yj"



o>'+)17+M"

Dkscully, Flickr 
]f"


