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A, aortic second sound EBV Epstein-Barr virus 
ABGs arterial blood gases ECG electrocardiogram 
ACE angiotensin converting EEG electroencephalogram 

enzyme ELISA enzyme-linked 
AF atrial fibrillation immunosorbent assay 
AIDS acquired immunodeficiency EMG electromyogram 

syndrome ENT ear, nose, and throat 
ALS amyotrophic lateral EOM extraocular movement 

sclerosis ESR erythrocyte sedimentation 
ANA antinuclear antibody rate 
ARDS acute respiratory distress FDA US rood and Drug 

syndrome Administration 
bid two times daily FEV, forced expiratory volume 
biw twice a week in first second 
bp blood pressure GFR glomerular filtration rate 
BUN blood urea nitrogen GI gastrointestinal 
CAPD continuous ambulatory G6PD glucose -6-phosphate 

peritoneal dialysis dehydrogenase 
CBC complete blood count Hb hemoglobin 
CF complement fixation Hct hematocrit 
CHF congestive heart failure HDL high -density lipoprotein 
CLL chronic lymphocytic HIV human immunodeficiency 

leukemia virus 
CML chronic myeloid leukemia hs at bedtime 
CMV cytomegalovirus HSV herpes simplex virus 
CNS central nervous system ICU intensive care unit 
CPK creatine phosphokinase IFN interferon 
CSF cerebrospinal tluid Ig immunoglobulin 
CT computed tomography IL interleukin 
CVP central venous pressure IM intramuscular 
CXR chest x-ray IP intraperitoneal 
DIC disseminated intravascular IV intravenous 

coagulation IVC inferior vena cava 
DVT deep venous thrombosis IVP intravenous pyelogram 

'''"' 



JVP jugular venous pressure qd every day 

LA left atrium qh every hour 

LAD left axis deviation qhs every bedtime 

LBBB left bundle branch block qid four times daily 

LDH lactate dehydrogenase qod every other day 

LDL low-density lipoprotein R respiratory rate 

LFT liver function test RA rheumatoid arthritis 

LLQ left lower quadrant RBBB right bundle branch block 

LP lumbar puncture RBC red blood (cell) count 

LUQ left upper quadrant RLQ right lower quadrant 

LV left ventricle RUQ right upper quadrant 

MI myocardial infarction RV right ventricle 

MRI magnetic resonance Sl ... S4 heart sounds, I st to 4th 
imaging SARS severe acute respiratory 

NPO nothing by mouth syndrome 

NSAIDs nonsteroidal anti- sc subcutaneous 
inflammatory drugs SL sublingual 

P, pulmonic second sound SLE systemic lupus 
Pao

2 
partial pressure of 0 

2 
in erythematosus 

arterial blood SVC superior vena cava 
PAo, partial pressure of 0

2 
in TIA transient ischemic attack 

alveolar blood tid three times daily 
PCR polymerase chain reaction tiw thrice a week 
PFTs pulmonary function tests TLC total lung capacity 
PMNs polymorphonuclear cells TNF tumor necrosis factor 

or leukocytes 
VA urinalysis 

PO by mouth 
URI upper respiratory infecti01 

PPD purified protein derivative, 
skin test for tuberculosis UTI urinary tract infection 

prn as needed uv ultraviolet 

pt/pts patient/patients VDRL test for syphilis 

PT prothrombin time VPC ventricular premature 
contractions 

PTT partial thromboplastin 
time vzv varicella-zoster virus 

qAM every morning WBC white blood (cell) count 

•l'fo 



-
!? 

~ \. '<... \ ~ "' (;.. t; -r ::r: ~ ·[ (;.. L. '<... [• ~ c,· r (;.. 
•IDj v '-> ' :...- ~· [. 'L ! ;:g • v fT 1D c.' [• ·r r• '-fo p 
>-3 .... [• ... " • .c-1 ~ 1:: c ~ _, [ .t t 
~ t. [ .e- · • · • · tA. ·~ • [· - l:: f ·v 
!r J_. [ ~ l· t f f. ~ , ~ :r. ~- ~- ~ l ~ t; 1 ·~ 
~ r ~~ [:._ (;.. r .~ t. .t t: fE- ~ (' ~· ~ t ~ r 't { ~ 
ltr~{r~i~~~~~tt r-~t~~~i 

'"d ~ ~ I£ ~ ~ (;.. S, n;- ':( [• r [. ~ e, [_ ~ .( •f t; 
::r t. e- " "' .._- 9 ~ ·v "' ·f.. '- .c-1 ~ - .--- " If' ~ 
~ i ~. -~ t: ~ t ~ 1 r.- ~ l 1 · . lf ~ E ~ ~· ~ -~ 
~ ~ ~ c.- r -e ~ .v- ~ ~c:' ~ c· [· ~ c.. £- ';: ! rr ~ c· 
'- { "<-- f. l• ~ "' e- P. l' ~ ~ - C· .~ f "C r.,, l r. ~ 
X , *- . "" ...,.. , v """'· , *t, v lC. 
r ~ 'f,;, r.- ~ c.- [• r; 1:: .e- " e t. ~ f• • ~ ". r ;- G: 
:.:- .e- ~ ~ "' t ~ r c;,. c.. "= ~ "' •E. • C· 1 "' . .!: -
.;: ~: •F;: "'. ~ [. ~ t , b ~ e. 1:- '<... 1. ~ b ~ . . f-- ~' '@ 
~ " f• ~ •...- - ~ " '<... l !";; b ~ c '<... .... ~ -~ "C 
(.' ,1:- (;.. r.,. f !<. "= ~ . ~ • L '-; C· -~ "' 't. c;:_ t. \. ~ .v " 0 ~ '-D ...., [ _, ' to 0 • .. - .,:, 

.e- c._ ~ J 1:: r. e 'f.• f C· .) C· ~ ~ g_ 1.. ~ J• 't ~c- 'f,;. c,• 
~· 'f .c- (;.. CV\ ~· I> '- C· t £. ¢' ~ l• "' ~ •'- ~ .e- ~ [• '-to 
•t. ~- ~· "' -~ ... _, 'f !'\ _, • ~ ~ (;.. ~ [• "' ·~ . ·f.. •. t "' c- c.- V\ Cl' ~· 1:: ('<> ~ ~ p " ov- .... r c ov- l:: 
s_ ~ • ·~· f. .e- ·~· ., t" ~ ~ lt .c- ~ c._ '[. & ~ L f. b ~ ·r. (;.. l t ,b ~ ~ ~ ~- [." r. ~ \: (' t ~- f; ~ t ~~ :f'. 't 

. ... ~ "= :; f." lL 't [ [• ~ L ~~ ~ 'r.,. , X p •., C· ~ ~ 
[• 't .c- L ~ { ~ .e- r-- L ~ ~ t: :.;-- (• ~ p 1 i (;.. l.,c- i 
L .e- ~ ,1:' " ~ ; 1';,. C· ~ r: ·V ~ E.• ~ r: c;:.._, •• c- I; . .c- .( 

(;; ~ 'c. "' '<..._ "\ .f:-! b l> r D• V• '<... e- r .C"" > [• ~ '-> If' 
~ r: [• . ~ ~· ~ "[• ;:.-· r. v ~ f• C· ;.. v [• • ~ ~ i7 (\ c-
t' ~· '- fc t . b 0 '-" ~ ~ ~ b "' . ~ c.. tf 
., v 1 ·... L ·V r. . . r. 1:; .e- t '<... v -~ [ e ~, ~ ~... 1 



,,,, 



.::..'Y~I ~ J:J [Na+] fbt.l..> ~ j:Jl.J 0:JJ,>~~ ,:Jh.o _rS'I J:J 

~ H20 <1....t Na+ ~ ,.::,.)~ tY-1 J:J .XA:Ju" ujJ yl jl:.:...j"'jA> 

C'.L.. ~ J:J ~~~ 4 ~c.) Na+ j:J\..; .::..'Y~I ·~Y. .~u" 

~· Jl.lL .~ ol~ ~'~ ~ ~'~ .::..)~ ~ J,L (Dl> 

.:J)b ~ ~'r 0Y' fbt.l..> uJIJ:JI ~:J ~ c.S:J~) .1> t; "J-:Jp ):J ;;... 

c!:J , H20 .::J4J:J l.)lj:.o .::..1~ ~ H20 j:Jt..; 45 .:....I Jb. J:J tY-1 

:Jp., jl ~LJ 'J~ J-~1.('-' J,~) :JJb ~ H20 uJh:JI 

.Jtt.. uiY. . .:....I Na+ j:Jt..; J:J J~l , H 20 j:Jt..; J:J J~l 0t.. _;...A 

NaCl Y4)~ ~1;91 .::..k. ~ .:....I ~ ~'~ J~:J J~ ~ J:J 

'-*""'\;.. J,b ~ JIJ:JI J:J o..~.,j ~:J Na+ JIJ.A.o .~ uiAJ~y jl o..~.,j J-,1; 

J-:lp J:J (AVP) ~_x,jl, U:i)) l.)j"'JJll' l.)loj~ ~1;91 !J..j4 ~~ 

{'-' J,~) .:....I J-:lp ):J ;;... ~ ~l9:J uiA~~ Jl ~ 45 

.:J,.:.u" u"JI.i~, o..~.,j o:JJ,> H20 u,J$' U"\;>1 ~4 

"li..........b. !.sAY rv:-

tY-JC'.L:. ~ jl' ""Ommolll> f'r-" [Na+] ji.:.....I.::..J4~ J ~~ 
oJJt>L!.o · 1:.:... t....... :J . , - ·I t....... :J .U .:....I - t -<tl .::..'Y~I u J -. J ...,.~ u~ -. J ~'~ 

·{0~3~) )~ J-~1 ·tl~l ·c~ 31 JJb )Y- J ~~ .:J,.:.u" 

~4!\.i ~/' {' r •mmolll>) ~J..j pi !~~'-" J~l ' •c.S)J~ 

:Jb. u" ;t~) JJb:J b ..51"'~ W.l •uF 1"' J:9 ·~.:....I ~ ,J..j4 
AVP •!:ill bt.:.:j ~ L.A; -t.;~ .(~.~.obi :J I b.:....~ ~:r . - - .• .;- u" )" :r.;;- - -·· ) ~) 

.~1 ~ !.:....I A VP ~ ~ uiAJ~y ~!....> ~1;91 ~/, J-:l p J:J 

y,_:JtA.. o.i,s')~ 0~il J,b<.o :JI,... .::J~):J ua!S' 4 J ):J u" ;t~ 

1. confusion 

\V 



.slA"'!"\,.~.J,i~}S ._,.._,:,... ._,.._,."il:i_,.. .s;-l.slAo..ll.;,$ 

t. _r-la> • .:,i;~T 

.~, • ..5.,;;\;-~·~, 

·.:.~.r-~..IIT- u.-Jl:i_,..;;T- ~J 

~I .s_r-l.> ..5.,;;J.>~..J~ ~ 

~.J) •.SY.. ..5.,;;J.>!..J~ 

\A 

>..$..r)} 

•.s.r-l-> ..5.,;;J.>~..J~ ~ .ANP •.:-.J'...o.llr ~.J) A VP . ...,S ....,.1.J".:?-, .:.\,f.- .slr. :4J1 

ualS" ..:.,.i,j ~ J,k.o .)1,... !.S)J.)I ~.) ,..::.JI> ~I J.) . .:.....I ('~1 u-il,l) 

~ . .)~~..:...),_,~IS" ;l.lio ~ .llj1 y1 15)).)1 ~.) 45 !.S),Jo ~ .ci~ 

Na+ 15!~ JS" 4) ).) ~ d))..\91.9 .lp ~,_; ~ Na+ lfr' 

. .:.....I H20 jl:...~ J.) J%1 jl ~t; oJ..o.s:. J,b~ If ;ll~ !.:.....I u-4 

"""" ~ H20 ~4 ~ ~, ~ ~ t..sAJll~ ~ ~ 01}·•·:! til 

4,~ '·4,~ ·4,~ t..sA}ll~ :..l.i~tf ~ ~.) 
ualS" 4) J.) d.)~ J.) AVP Jl.lA.o 'J~k ~.) """"y.. J.) .('-' JU) 
45 ~ ci.l . .:.....I .ci~ ~1;91 ·~,......~~· JU ~, 'f'r' ~~,......I 
45 ~,......~~ ~4 '*" 15lA...Sf><A !.:.....I~~ ~I t..sAfll~ 

.lib J~ ..l.i~lf If jll~ p ~1.)91 , A VP 15;t..djl ~1.)91 ~4 

-~.i,j u-i-4 .::..:Jld ' ·~ ,,) ).) .tA.,;I.) :jl 
l.u ..uL ·t;~ .w *-..... t..,.., ..5..J .) . _b,~Lo ·1 ..:...Wiho V"' ".If)' r.;o- •• ) •• • ) ~ ") 

<L! ~,_JlJ 'y~L5 lffll~' .)) )~ <L! (')"""~~,......I ~_S~ojl..l.il 

~_S~ojl..l.il ~4 _r.; F,i! lfr' ~ ,.i,j4 ~'Y.);db ~If~ );db 

<L! Na+ ~ 'f'r' F,i! ~ ~1;91 '• •mgldL y.. 15ljl ~ !.l~ 

J~ J.) lA.J,L jl H20 l!JP. .J.:...k 45 -4~uA ualS",/fmM ojl..l.il 
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.>frr""'r41 'ot·l. (.f"1r 'ir:'J 1"""='. 1s r;-a ~r ~r rnc:,~o 
~6~. "1"FJ ,r"1{' "'err ~r 'l.f~r"'"~51 1'<f6r'~ ~ 

-<:u,o ~o 6 ,r ~ ~nf..n .,...s"!r:'•· ,r"'Q ~..., ~nf..n 

(-<>'r \-\)· lf.fr.f' dAY ,r .f•rf' '1~ lf{fr.f' l~,.n ozH tfl' 

rf"!lF':'- trr6~6c: (VV1l)' ·~0 ~ ~~· 6 ciA Y 

r'lf'::' ·~o~S"' ~r ~ ~ oif ,r s •rf'· ~ ~r r r:' -
~6~ '1~ r'lf'::' <;'l'ir ~ - qr6r ..6{' .,...s"!r:'' If ry 

JJbam. A> I"""='" 

~"""=' (~rf'· ""~); ;.pcfr ~r ,r I~!T' ""lr '' ?F-1-' +llN l'rlr 

(~ 1ro:f1?· 1~r· ~ ,r-(~Q .r'1rr If rio rl") 6 'P 1f rio 

? .sf' 51 ~nf .,.n ~6~ "ir <?l!i 1f: '~ If rio '~0 .r'lr rf' 
,t6r ~ lr<:)J r:'•• ~ I"""=' ?F-1-' +llN l'rlr JJbam. A><]~·~ 

JJbam. A< K,o 6 ~~ tf "'lrf'' .,...,..<::' cp ,._{' ~ 1f r*'<f qr651 

I......{ 51· ,r 1'K' ""1r, "'err ~r ?F-1-' +llN ,r '?' r""!T' !"1'f' l'rlr 
1f <]f,r.? l,r1r. ~6f '9' r'<'f' ~~6~r'?')· ,Hr~~· 6 ,Hrf 
6 ~trr6...f'6~· rf61f'~S11f'"""=''~o ~ (~ rf61f' !1~ 
qre-(1° I"""='"~ .sf'S"' ~nf..n "ir<?l!i 1f: !lr'irn 16fi> 'rf0 f!'.>fl> 
~6....n ,..n ( ~ _., ~51 6 ~ _., (2 ~51 . ~ r<.,.., ~- n. I· ·11 >I - ·11 -<:~ > , - 'l n-
,r.r, ,r ~ ~r • !1! ~ 

,r ~"~?· ~' f(6?r• -:rro f!'.>fl>• 6 ~F. ff <]'ir tf"1rf' r:'!i· 
6<'• 1r'F."ff51 ~ "l<>f1 (~ 1f.1rf' ciA Y qre-(1° '1 ~ r'~} 1"""='. 
~nf.,.., 'lr ,. ,r '9f' ~ ~,"K ~~ 1,........,.6 f..P l'rlr51 ~<!' '1 
~vromsom••o\ F.IQ .,......n,<~t~ 5'"'1' dAY f"T{' H<:--;:pf51 ,r 

f""\r <::'' 51qrf" ,r~r- ....---61' ~r I"""='; ~~ f..f::r' l'rlr51 

(~ \-\)· l~f..P 1'(1(51 <8vromsom .. \ ;.p ~ ~r'~· ~ ;-,. 
• ,;.,n (...,.:;.( r rn ,n · ) · rn ~ r< ..n ~6 -
'11 • :":"1 · !1 'i I~· !I' '"" · . !1- (""?" I"""=' 
JJbam. A >+llN l'rlr51 ,r 'fin "5"' rw;;rJ "74!' ""'r41 ,qf¢(6~. 
("1":1<? <"if' ,r lrpl;n 16f'"v ry-::' ~nf..n ~· ~!.' 

~nf .,.n ~· ~ l'rlr51 1~6f'::'~ 6 1,........,.6 f..P l'rlr :"! 1f 

I"""='; 1f.1rf' r'¥6fc:' 16ro ~Q (NOH) 6 .f1f'r:' ;.p ~ ry-::' >f'S1 

sf;[ 1"""='. qf¢(.s\~"' ~ !lr'irn -:rro f!'.>fl> ~ ~trr6...f'6~ 

•A ..r,~ ,r '""!riC' ;...rff' 



Y\ 

,,.: .. d ... 'fA jl ~ uJ..o ~ u"';t.;~ t..JJl:>- ~ ~4 "u-oy." u"';t.;~ 

~ ~~ J:J AVP ~ ,c.::.Jl> ~~ J:J .:J~ ~x ..1> jl ~ t:~l jl.l!.4 

Jt# •r,Jl ..:.. ),..,. ):J !J$u"' ..::..91 ~r , ~4/li ..:.. ),..,. ~ ~ u-1:>1 

...Ai,; ~ u"' ;u~ :J~ u-lAII e&.4 :Jij1 y1 , (DDA VP) ~ x,_..:J 

.( ,"·".! h .,...lb.. o~..obl) .:J~u"' u"' ;u~ t: ~~ ):J 

~ ru • :J .;;:" """; '.J';:!I' 
u4J:J 4 ~~ (~,~ /"Jx....., •u-J.$ ),r."' .CHF) Jbr:JI ..:.Y*>I 

u.~~>I3'!([Na+]=\rc:Hf0mmol/L) JJiol.,...a u"';t.;~ h...~\;~ 

u"' r ~ 4 .::......I ~ ..~.!.~ CHF ~ ),r."' ~ ~ uiJ~ ..:.ts,l 

~L:... c.::.Jl> ~~ u-;,J~):i,;l..; .J.;.;....$ ~I!.;,_; 'r •mmol/I> [Na+] 

.::..k ~ J>:l~ ):J ;;.. ~ -AS'~I ~14 • ..::......1 4,~ u"';t.;~ 

~ J'.f' tWI ·~ :J ~ J*>l ~ if' I> ~;,J~I J.ol~ 

..:..~ ·.l!~(.S'"'" J.A>l5 ~,;_J /"Jx...... J:J ~~1~, •),r.-"' J:J 

ol~ ~,..J~-~ .::..:Jt.....9 jl ~ r.-i- ua>U u"' ;u~ 

u"';t.;~ <L! ~ )~ ~1~ jl ~ ~\.!;' (\-\ J,~) 
. ..::......14,~ 

J4 ~ J.A>ts' J!.o) u-I4J J*>l 0 t..):J Jl ..ubJl:>- ~t..):J r.!IJJ 

~~ i.d~..w 0 t..):J ·J'r-"' ):J :J~J ~ 4 ~~)~ ·~ ~t...)t.; ):J 

4 ui...J:J .Na+ .J~ ~:J'..~>t.o ·(~,~ /"Jx..... u-~JU jl ~ J:J 

u-~~,_J'ti1.y1.J~ ~:J'..~>t.o •01)~ Jl u>Y- ):J, .~~)~:J 

Jl ~t.; u"';u~ t:~l ):J J:i (ul~l~,s', 0~1,1,; ~) ~x,JI, 

.~ ;;.. y1! ~~~ ~\..,)\.; '),r."' 

~ ru • :J.i! """; '.J';:!I' 
u"';t.;~ :J),.- fS'I ~ 1(SIADH) ADH ..,_....~\.; ~; /"Jx..... 

'u-J.:!.,,d~ jl JJb)l:>-4,~ u"';t.;~ Jk. )'..t... • ..::......14,~ 
t:~l -AS' J.-;5 ci:J !):9~ U)~ .::..k ~ ~J,! oJi. ~,;t ~\..,)\.; 

U)~ .::...1..&. <L! ~J,_9 oJi. ~,;t ~\..,)\.; ):J J.:!.~),s',s',lf ~ 

~ t:~l' J>:l ~ J:J A VP ~ ~J"" ..::..91 e&.4 .::......I~ ):9~ 

.( 1"·".! h .,...lb.. o~..obl) :J~ Na+ u"' r ~ ..1> jl 

1. syndrome of inappropriate antidiuretic hormone 



·~YH J!...>) t.S}-!.J t.>Ubt.SJ~ jl ..ub;t~~ SIADH ~!.:. Jk 
.::...::.:; t.S)!.;,> 'JY,r j±.o) CNS t.>Ubt.SJ~ , (~ J-,1; •j,J~Y.,r 
lib. ~..u t. ol.~& ·~:.,.~& SIADH !(..::...•·· .(..w-·<ll ul....) G.J· <·~ ..... -.. - . . :;--~.- .r--o -~ ') . " ~ 
~~~ (.$Ubo~;l~-" ;J:u} llb,Jb' (~J ~~ J,L> f'~)l5 j±.o} 

·~;!0-!., ·IY.l~ •t.>l~<l..l t.>llbJ~~I .l.D .,y,;,r,)"' y~J4 

·~~t...~l t.Su.,)b ')x;._., t.Su.~)~ ..LD ·~Jl.o4JL5 ·~~'.x)S' 
~;ll~ y,lb-o 0L....)~ . .a~lS""""" t; (~Li...,A--i.l ,~tA..J~ 
'Jl ;::..os <l! yl J~ ~~,.l:>t.c> . ..:......I t.>I4J J%1 ot.o)~ .4,~ 

<l! ~ o~~ ;;.o ..:......I ,y_.o Lol .a~~ ~ 1) 0 t.o )~ U"t...l J'J )~ ;:..) 

c ~I J~ ~ H,)l, t.>llb.::.....:J~bl .Jl> ~ <l! Lol .~,_!j j...:>u ~,> 

t.>llbul.oJ~ .~ }y SIADH <l! ~ uiJ~ J~ Na+ ~.)"' ..::..t:..li. 

J4c-o )~ <l! ~ U",i Y. ;;.o (.$Ub~)~~ )!.,:>;U ji..Ub;l~~ LY-~~ 

t.>llbuo ;-.9 ~ w r1 )~ •t.>)l)~l ~ ~15, ~~.A::... u~P-- ~K.. 
..5.-J ~ .u .u ·u ...s:....; ·~b..::.......~ ·1 ·I· . .t&l5 .t~· · .u ...s:....; <I ~ ")~ . ·" u ) u'r-"' v- ),...- . If 'Jr 

.o~~~~~'~' 

J IJ.:.. '}\$. .)\-~ J'"U .)';:!' 

~ ·t.~t; .::.JI !..:......I < •.· ·1· I ..5... l..w.'>k. ~l> ·t; ... l>. LS'"t" lS"""' .X lY"' '))' " ) ~ y r.:-

~4' o~;! ~ J,L> ~ ~ )~ )M c.:9); Y. ..ul,r~ Na+ ~.)"' 

·~4 ~ jl ~ ollJ ox' <l! ollJ .~~ ..5)'"' ·~ •t.S.>M ,.~1 
J~ ~),Jm; .,..JI~ .~tA... J~ !..UJb t.r<>l> ~1~1 uaJI~ CY-1 <l! ~ 

JoL..:. ~IJoL..., )~ Jk ~ )~ 01)~ Jl t.SJ~ . ..:......I J~ll ;)J..o 01)~ 

~J}-1.~ ~ )!.~ •u->-IP. Jl.o....s:.l jl ~ ..s.;.,r~ .:...4L..., )!.,:>;U 

J~ ~ t.>IY-~ jl o~~l ~ 't...s!.~,;,J~ t.>IY- J~Lol ·t.S~J~ 

A VP u~Jj91 jl ~ll ~,> y, . ..u~~ ~ jll~ h~ u>I.P.-~ r:r.> 
H20 .::.J~J~ ~1;91 J~ .~~ ~l> ~ ;ll~ ~4 ..:......I ,§-.o ):) 

~~IIJ c.::.Jl> LY-1 ..ul,r~ ):) &IJLo t.S,~ ~ ~~ ~~ t.>llb.:..Jld J~ 

([MDMA] 0:"~~ ~~t.S~ ~) t.>JWI ~_;; J~ .xS 

~1;91 , A VP ~.)"' t.>JI....~Ijl .::..k. <l! .~1> ~ ;ll~ ~4 ..:......I ,§-.o 

.~~~ 

Na+ ~ .)"' ..::..t:..li. h...._p ~15 ~Jiy J~ ..:......I ,§-.o t.S~~ ~'>k. 

Jl E:l~l, t.W .~~ tJ n· ·-n"· .....G:b ~1:-o )~ ~.l...J )~ Jl!.. J,b<l! 



.,.Jl~ Jl ~ <S.t...Jl.i -~ ;~~ uaJl~ o~.)J\b>l ~~ ~~ 
o~.) ~ ·l •l.i) ~\S'....J>. .:.....I ·<'-- .6.::......1 ·\.o·..._a, ~_.. * ) I.S"' * • ,... u-- '-' ),~ , ... ,,_ 

c.5'H.J 1d ·~)m .. J JU.. Jl ~LJ) ~IS',...J,_J 4 (c.>F..>-" ~ 
d~,JIL....il ~.L.!J ~~ ~~ ~~_,............, !~~ (~;~.))\S'~ 

. .)~u"~;l.i~ 

~ ~,_.:;:, (\ .. ~b ;I_,.J }:u..\A I;._;~ ty<>,.-.,...... ..~.!..~ I..S'";!t.~ ulo;~ ;~ 

~ ~ ulA;~ u~H ~1);,1 ulr.-o '!"'!~ ...:......>...!. ~/, !"'!':lk ~Y':, ('~ 

)~(I' (~~;b..:.....~ ~L> l.$'";1t.~ ~),..... )~ ':J~ ~) .. ..I..US'I..S'" 

~S";!t.~") ..>...!.~ ~L.. 'fA ;I~ I..S'";!t.~ ..:....LA J,_...b 4..5 ._;;,._, 

J); ~1, > \ ·-\ l'mM J,l ~L.. l''f J); ('r'Na+ t')l...l Jl ,(\JAr 

u~~~ (';~ uD;L-A ;~ ;~ ,J..!.~ > \AmM J,l ~L....... 'fA 

IS .Ji.o ~ IS F r .::..-..i u-*o oa; tr.! ;I ...:.... ; ,.., ~ J ,.-.. ;,.b~ ,--4 ,_.1 

~ --4,s ~ ~L.. fi~ ~ ~ ..:....)L;..I..\A ~ ~4 ol_r..o (\" .. ..:.....I 

~ ~ IS;,.b ~ ..:.....1 ~~ tY.li .r.P ;~ ~ .r.,;l, ~Sl4~_,$'t:;;T 
-~,.:. Jrn~L.. r -'f ;"' 1..1:41 ;~) T;;:,. ..~.!..~ Na+ IS" r' 

~ --4,s~ ~L.. fi~ J..ol.:. ..~.!..~ ;l.x;...':lk ~~.:.- '-"""'t.~ olop 

pl..~...> l...J \-l'mM/h olr.-o ~ Na+ !$".r" ~ ~L> ~1;-JI ;,Ji...:.o 

IS\H Na+ I..S'".r" ~ ~1;-JI ;I..U...... Ll-!1 J,.-.. ;,_b~ !..>...!.~ 'f-rmM 
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