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Fact: A basic statement established by experiment or observation. All facts are true under specific
condmons Some facts may be false when re- tested with better mstmments
| & o

mthesns lt 1S often a mathematlcal statement of how two or more guantltnes relate to each other
Hypothesis: A tentative statement such as if A happens then B must happen’ that can be tested by

direct experiment or observation. A proven hypothesis can be expressed as a law or a theory. A

# L disproven hypothesis can sometimes be re-tested and found correct as measurements improve.
Theory: E’i expianatuon for why certain laws and facts exist that can be lested 1o determine its
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Circumflex branch of
left coronary artery

Right (acute] marginal beanch
of right coronary artery

Interventricular septal branches

Sternocostal surface
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Myocardial ischaemia = decreased ratio of O, supply
O, demand

Demand Supply

Demand ischaemia Supply ischaemia

Ischaemia during stress Ischaemia at rest
(physical/emotional)

Determinants of demand Determinants of supply

- Heart rate — Coronary artery diameter and tone
— Systolic blood pressure — Collateral blood flow

-~ Myocardial wall stress - Perfusion pressure

— Myocardial contractility — Heart rate (duration of diastole)

Hansen & Lambert: Netter's Clinical Anatomy, 1sted.
Copyrght © 2005 Exavier

Acute Coronary Syndromes Anafomy on p. 343
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Nitrates

Sublingual nitroglycenn rarely opens occluded coronary atenes. However, in patients with STEMI, the potential for reductions in ventncula filling
pressures, wall tension, and cardiac work, coupled with improvement in coronary blood flow, especially in ischeméc zones. and antiplatelet effects
make nitrates 3 logical and attractive pharmacologic intenvention (see Chap. 57) I

In patients with STEMI, the adménistration of nitrates reduces pulmonary capillary wedge pressure and systemic antenal pressure, left ventncular
chamber volume, infarct size. and incidence of mechanical complications. As with other intenventions to spare ischemic myocardum in cases of
STEMI, intravenous nitroglycenn appears to be of greatest benefit in patients treated earfiest after the onset of symptoms

Clinical Trial Results

In the peefibanolytic era, 10 randomized trials of acute administeation of intravenous nitroglycenn (or nitroprusside. another nitne oxide donor)
collectwely enrolled 2042 patients. A meta-analysis of these tnal results showed a reduction in mortalty of 35% associated with nitrate therapy. '+

T In the Nirate oroup. Tnese

Jie Tor every 000 patients treated

INTRODUCTION

Drugs used in the treatment of CAD fall in two different
catagories (Table 1). Some of these drugs exent antianginal
effects, whike others delay the progression of CAD (121).
Antianginal drugs such as nitrates, fi-blockers and calcium
channel antagonists favourably shift the ratio of myocardial
oxygen demand and supply. They relieve chest pain and
reduce the duration and frequency of acute ischemic events.
In addition, fi-blockers have been shown to mprove survival
in acute myocardial infarction, while the vanous types of
calcium channel antagonists have a neutral effect on
mortality (50,55). The dihydropyndine amlodipme reduced

Tablke 1

Pharmacologic Anti-ischemic Therapy

Nitrates

Nitrates do not improve morlal'rty.lss] However, they provide symptomatic relief by
“means of several mechanisms, including coronary vasodilation, improved collateral
blood flow, decrease in preload {venodilation and reduced venous return), and
decrease in afierload (arterial vasodilation). Care should be taken to avoid
hypotension, because this can potentially reduce coronary perfusion pressure

{diastolic BP - LY diastolic pressure).

mtma-media thickness in CAD patients and this was
associated with a significant reduction of the 3-year event
rate but did not affect mortality (101). In contrag, clinical
data on the effects of nitrates on the prognosis of patients
with stable angma pectons are still lacking (96,122) and
althou is mdicates a small but significant

M
decrease in CAD-mortality among nitrate treated patients
lS”.mcHuTcalEE'm% The suspxcion hal nirales may
rather increase mortalbty m (ﬁ% (39) ﬁon-altnngnd

drugs are used to improve the outcome of CAD patients
(Table 2). Duning the last 15 years many clinical trials have
repeatedly shown the value of these drugs. In Germany, the
results of the HOPE trial have led to broaden the indications

Drugs used in the treatment of coronary anery disease (CAD)




s (oo JSiS ) (B Glilan (25l leyd 3l cage (it o Dl a4z 5 S 5
LS"M SldUas d)Ua.o Lol casl ool m‘ Lgl.bo)d v&ls 9 (S?J"’) wﬂ.«s Ogufs 90 g

0 3l aslas

Mwsmbwdbﬁé\w;‘dpdwﬁddwﬁ)s&‘mwlwbyb
Saols ol olis S aws )8 S Lol cail oo LS samie Sldllas (6 abwg a5 55 o1 !

(T.)!!!&M‘ AW g.:l.u‘ ((5‘1'9 U‘)L“"’ g w‘)s‘ 9 y0 9 g_f).o 4?9; JAL‘B

Sl OB o 0duzey g 00 1S ol slyls slo 4,8 o aS wes oo lis by, 4 e oyl
U P o T VWS CCH L I JVIPRR S N I P WESC g LT SR I B CL £
el e e Ol s 555 50 4l LS) Logd SLS piae 5 samte Slalllas o o] sl ples

o g Sype s (SUMVIVAD) sl 4 bgyye Oldllas ojspel a5 cal olol (e
JSas Sig g ) pole 5o 1) lagls & bgsye lalllas 5l coge (isw (Mortality)
2 adgl b ey e bagyls 5l il a5 el 00385 alasde o )b oS > iy
gk & Ws8 Tz b ag)ls (o)lse b (B Il 5l el (soasite Vs 4 (s ko
oo oy ¥l e Slo o 1S (od s i oaiile ety (5 and ) 5l eyl

80,5

3ol » 59500 1 Ol oo an sl Sl 509 dines cnl o (S5 Jlte oS pnl o
Sl (500515 (5 00S Jlad slag ls (5 0olgils 5l g ks 1l 0405 0, Ll « Siramesine :

3979 bl 3 9 Ollalinn (crac sla Jolo o 13 ;5530 (5 003 15 oS Canl (Joloo o

YY)
S,ls




Jobor 58 LeSoms (6la 00525 g (i 4 4293 L (( Sy pole plaiadils (6 4003 illas
O 3 ezge Camsl oo 0 Sl 0 S s g SO ldl g ollailiny cvae slo
«Siramesine : ol (59,0 9 058 Sl g Ll ol jo ( So il g Olylasl 8
9,0 S5 Gl 4 os5 WalS Wb wsled o Jd 1) e ons 15 plaS « LU 28-179 »

M sal (5ol 0o 5 sl ws

gure 1. Chenucal stroctuee of sirzmesine (SRM).

«Lu 28-179 » L « Siramesine : .y 5ol o » 59,10 Jedg0 LS

9ol ym ez 4 oo calizee bl [ (6 ks laseiils adgl g Sledbl cpl 4 x5
«Siramesine : ol » a5 Sy o0 Hla5 4y 9 Cd, o i (295 A > ded Ll (o
*’ Sordl s Ghhdl Glo gl Gloys jo Fge g wax o)l S plee 4 Wig

: bl Sladllae o oo g aKiols;] Sldllas ;o mo gyl cpl a5 > g, 15 4 Sy,
S8 5 Foe s, St Ol ]y 055 ((BNgx 5 alee o (ige) Sl (55, 20
(W)oy odls lis ollaslas ¢ (So sl ws

o

il andls 93 s &3l



ol ol oS wsls ylis Sladl Sladllas 5 08,5 Wb a4 o ael ol a5 als g o Ll

Yoo X Jlo 5l s oo ay TP a5 (S0 ,dl 5 oladl slo sylom plop 0 bz BH

Lao)5).’ 9 JJO; g_.Q.95.~o 9)‘0 U"‘ JO)&MB‘ W) 9 ‘5")&@‘ W) Q‘).a‘ K9y » anlas sLSQ)L..A

2o g« sl as» gg,ls S lgie 4 45 € SIrAMESINE : -y jel s » 05 50l 4l
ai Jeil Gols S Gleie a aSl LaFew 5 05,5 55, p Sl o 4 a5 g « (S,
Cal 00l 8,y Slidon o Toase ()T Jlaiol plss plo 558,55 0 b ad o 5 o e
Sl s Jow 5 (IN Vitro) alfisle;l Glilllas slo 56 50 o g5, 5 aslllas b o

(T’;)o)b FONKY

039, (gl ws 5 (Foyudlas gglo S lsie 4 ol 5l gl 5o

Al oo bl (55, 2 asdllas 5B 50 e 5

ol opl 28,8 lgs o « SirAaMeESINe : ol ys » (59, » axlllas 5l aS w0 pl ol
4 285 ame s lakad g5 od «llg 5 by Ll o alie slo sl 3929 o 4 aS
Lz sl oo 5 pladl (g5, 2 9o yd 2o & g0 g Lalad Wb (DUl (55, 2 Fse 55,10
o sl Lige» Sllasl g 5 il g5, 1 yige SelS « Siramesine : -y ol jo » a5

Mool ailas Hlusl 9, p ol ws 5l g €« (B ag> » ulo 5«

Sl 29l b 09,9 51 3 55 6,8 o)ls ,o s dsaxie Yo g o (en @
), . .
oled jeue 5 Sl

(Drug Design) . jse o9,k o JsUgo Sl g 1)k - )

(n Vitro Study) . alKile;] Lyl s 5 Jsbo ciS clo Lo g9, y dslllae - ¥




(Animal Study) .ol g9, p adlas - ¥

9,18 cuslin 31590 ¢ sl a5 (Phase | Clinical Trial) \ 51 ( glesl) o Jb ol - F
485 (0 )18 w8590 plle sla Ll s )
|y 5,08 sl g 399 g0 a5 (Phase Il Clinical Trial) ¥ 5l ( Slush (b clalas - O

A:Lu P )y )l.o.u Lgl.(b ul.w." )| S gdowe Slows O

9,00 sl 9 0 g a5 (Phase Il Clinical Trial) ¥ 5 ( luil) oodb lalllas - £

s les P )y u‘)lﬁ-‘-’ )‘ L5‘>L‘) Slass P ‘)

0393 Dy30 4 e 29)10 U258 9 S L 5l glo 5 29l I3k & gyl (5 4y sl - ¥
0 & 2ol Sl s S 518 ol 5l goaaie (5)lse 45 g 50 5 358 (0 S
Slafllas 40 0w JFso 5 Jas o pl, e 45 ROfEcoxib o,0 ws o9, aiile) 55,5
— oli s B )lae olo] L 0 il 4 09,5 jazme 8l o 5 Sl g e (ol L]
o 2l b g Mo Voo F Jlw j0 w5550 9 (ol8 (slo i (gzmar (s550 5 (o pe

NR(GTER 9P Y

(Ya) . 5 ¢ 1
3,10 0929 pegaz (nl o 55 Al Ll

& Rl ilem 2 Gloyd 9y50 10 gy Slp (ploesd uS Ve oo B B0 S50
9 28tulo;] Cliios 4y 8959 sy p3Y Jaslpd a5 YO« dg0> wlaai ol 5 Aigd
LS')‘.’ ‘D}Y leb ‘;}” cu—s;; Ve Ogd> '.Q.Z.'t' 9‘-.\34 &' }‘ é..._gl.d ® WS |) (5“93’ Sladllas
oS g s 4oy VA L5 o5 (ol e MatsS e qunsS |y il zully colalllnn a5 390
lallle (6 4k 55 1y G 5 o3 Ll Golgs woind ga 1 6 il il lelllse 5l
Voooo G Boes ya 5l a8 cpl m alies onl Magd o L5k o))y Lules 5 oS o b
o solaiatils 5 alilSise o 355 o 4058 Billae 9 (5,955 Sijgo 4 &S ()l S S
asilys oo ladly o910 a5 ¥ Lo Buleg izl glons o (5 0uiS oy (g9l wilys




pole » plaiatils 3.50 sl and 9 a5l (G ool 9 Maind slas s g S50 (59l 4 oo
JoR G /oY 200 Sygo s b ofe e BB /oo oY a0 dbge Jletsl & Sb5

TMs50,8 9518 g Connbly ety las 4y Jsous aslgzs G 05,lo {1 o ys

Calibge jui g dine) S 30 (598 (5| 4nd B S52g Sijgo y3 (I &S WBS (o0 (LIS Altuse iyl
don 40 9 JloS g plod oy 43 ans ) IS Cmio &S giloj b ¢ 3udos S (g Aol Jolse yo
4 Joas g wile walss Bl andd S a0 SLS 4 ol 08,8 aub b 4 s

!MM‘,?.L;« 0935» L“«Ca.a“.asb» « A.Q.lé.i»

NS Al 5l e jelaie 4y Lo 4 W5 ls 8azg A ol o 58 Ko e o)l 4l

pled (o0 g looss o ] 575

S € oode (5 40P Sy Al 58 ye 5 s el 0k S5 (slo Jle 4 4255 L
oo 5 b Sl L 4 o b s 1y e 5 ilano SIS 5ol ;51
Qlg56 € gl » ¢ € CuaBly » & A kY 4 oS s g Sl a4 oo Sleds 4 g oS
Sl dien ) (ol )0 (gadouiild gt g Sl sode plae g ool als Ll Lol SO aliis ol ol
25530 0l g s 3l Lol S sl 5 ele Slel i3 g Blaas g ol ol el b

.3..5‘5" 2

0 Teme S5 S Sy90 (S 4rd )8 45 09d (ede (ietils ST o9 el calins (pl 4z gl L
b asled Sl samice e Sladllas o 1) jlugd (6 4o )8 Slizl oolod cagl oo il
: Cosbly » « Theory: a4 b » & bos g 98l Jedo 9 ¢ « Hypothesis : a5,
|y 095 Gl 5l Gl (2025 pole )0 (ogad 4 dls () 090 « LaW : 58 » 5 « Fact
Oy Ol eae (69 5,0 &S 05l (e guiedily ST L lgie 4 (Bes o Gl

5 v =l soils y50 o 1) (658 Sl 6 ano)8 ST S w0sd (o0 dme by




Loy ol bl Slalllas ol a5 (goaaite J>lye 5o il oo 5b S oo o il eaeilSe
S92 adllas (IN Vitro) skl wldlas (sSimulator) s 5eawls slale ans
658 il g5 5 b3 oo el Ll (g3, suate Slalllas g ¢ aEislej] Sl
)10 5 00 SL3l (55 (5 4058 b wled DL Lilez 1) ()] o Sl o5 elal (g5l

Sgl a8 pdy (Jgud 3 90 (69,18 Glgie a4 (59

bl 9 B g low ele A (5551 a5 cod cllas ol et s (ST aS ol Koo Jlie
ooy oty gl Jobo oislesT Lasee jo A 63SL oS l cpols olas b B o o
SASL oS aao lis S 2o g 1ol oals SLS1 3l 4o 3 a5 wolad Lol wilgi ool S
)o656@}45&5[90‘&‘93603}9;'“‘...5&;)5sui,j.o)aBLQ)LQ.:..’J.QLGA
Slasl o 0 A (5551 a5 aao lts (59 81 (S &S ol Al cal Golo jo Ll 5540
ly 095 (5 and,d Cono Wilg g0 oo b cansl pllis 01)31 51 2ty B (g lows a5 M (slo
9 e (s aluly 9929 Slime 43 Lagy) lilew sy 50 6L o (09 e 1 S LS
397 (5 Ard B S s dalg (oo ST aneiils (pl lcus (5)lew 5 )55 00 (L G (olee
(olne g e g alad ds b sl ST (2l o 9 B (g lows Jolo A (5351)

S 4nd )8 g ledl Coo B aules LSl soxite ¢ e Slidss 0 1, B (g lews g A (68U oy

23,5 € el had 59 6 ard b 5 0nd oLl s

(i3 g sy pole Jold ) o205 pole (6 alas j0 a5 Conl Coonl Sl 5 1SS ol 4l
Laseds ) 395 elal 6 ans 8 Jolye alos a5 wiles ool a3 colo araiils S o> 5
a) 6,540 Glaiedils a5 cunl Joatilpm 9 £38 85 (69 sledl (Jyge 50 (il 0350 s
Lalpd )0 p 5l cains )8 dalllas 5590 1 (59 5 4 )b Cmo wanlyzy 51 5 (095 5l e
Gizee b alie Lulyd jo 51 i Wdygl Caws @y 5 solie ol s ,d Gae b agline

WNgu gy Ay g,y Ao I b jo (goaxie o481 5wl aidls ol Oples Gaze (pl Ll ol

D95 0 Jlgw 3 4l B colo slesl pa 5L




e o] opataSe a5 TVELN CASA el D (69 s aie) inl 48 pie (6 Aiged o
A o8 Jdo pl a4 ojg el aius gils pl o asd sl 5l 6 S el g SO s IS
NV ulf.,b a5 oiiwd (38lge die; (! 0yl 2Bl L s g lize Cy S]]
g odxie Slalllas ;o oo ¢ Slgu> Sladlas 10 v 2Kiole;] Glllas 4o w0 (el S
S5 5 Cansl 0388 il oz el 0 Cilies (fiotils Sanags 5 ool (g o 1S
ol Jds (rl 4 culpl gz lse ot 1SE Gl bogg, o (Losg3 55 (loyglS o tone
dod a5 Cowl aid iy |y aisd ologl 5 S gems 5l (65 ol 50 ] (5wl (6 Ao )3
Solib 5o g odem) ST & Olez juliw jo (Al ol 3l lags 4058 (pl Sl l s Jope

.oo]f ) »‘u—'l-’ l-"’)l-.’ = 05039,

«Theory : 4 L » 4 od bas 5 olsogs olil glp ool slo « Hypothesis :
ool & oS Sl Wil lesl oS 1, az T Tads wl « Law @ g6 » 5 « Fact : coailyy

lassles LS| asalgse |y Sl 0y90 sleol 4y ad 2> a5

L 3,05 2 0 € (Sd3 pole » 9 € (G pole » plasestils GV, <80 (l 02 (o Ll
Loyt o aliwli do 4005 (3804 o (ilate (65 s g € (pole (gla 4059 »
I ole pipal ¥ G 5 49k Sl i (5490595 2 Jlars (oole (5 dnalr & JulSS (5 4l B
sibie Sy g Jlg; 9 cple p @S> (silate O he g aslgd 4y az g gy 5 Conl 0D
el ]y 095 (e (lgh ooleS (o A lE Coons ) o p0 b 4055 (59 S
pagls » S lee w ly Mo o 9 SIS 55 « HYPOTAESIS : 40,6 » oy3) ¢ 63 ypms

Ml 03903 asl) ol (5 ansl> 4; « Fact : cosdly » S, L « Theory

) 2 oz (spisalaly 4 disly oo (sLblo (s ol (5 Alanly & ailinlio 5 5e ol
Oldiie (g)5bos pue 5 gus Sl Gland Sld (ol 0508 Jlasl (6 alauly 4 g Lo ale




Col 48,5 18 6l ars )b 5 0S5 ol Conn 4 Lis ole 5 anslr IS 5 sl it 8 o/

Il 0350 ,55 Sl lsie zop 4y a5 %

Cosl 0025 SS1 42d 3 cl o JolSS (5 4088 Gl o g o latigs (3l ilaedoyy (slesl B 5
25 G 9 Cond o (ST a3 ol (ad Sl 1 e 405 3 il o lausgs (slesl
sy g0 g 325 1y Glosse gale Cumdlo iz

Ol € CoaBlg » L €y e » G« JolSS (6 4o 3P 0085 o0 a5 leas slesl DS,
d> Sl oli; Shdgzgo (6 dad» &S a8 Cpl o @ b lcws s a5 cll Wbl sl
S sle Gloj o o AlbT LB I 000 4 7 Koo sle 4T g Wl od cniito 5 i
Wl 4l pplad ot GO (5 s piz 0 o] 8 4 Wl 0oy Siide s (s 6
Al Shogzse yiis Gli 5 rek S pzman ploan S (o dbly 4 dig, ol
TNl 0ts D31 & G A28 oS g o pans scilizio (sl Laomo 0

Summary of Darwin's Theory of Evolution
* A species is a population of organisms that interbreeds and
has fertile offspring.

* Living organisms have descended with modifications from
species that lived before them,

* Natural selection explains how this evolution has happened:

— More organisms are produced than can survive
because of limited resources,

— Organisms struggle for the necessities of life; there is
competition for resources.

— Individuals within a population vary in their traits; some
of these traits are heritable - passed on to offspring.

— Some variants are better adapted to survive and
reproduce under local conditions than others.

— Better-adapted individuals (the “fit enough®) are more
likely to survive and reproduce, thereby passing on
copies of their genes to the next generation.

— Species whose individuals are best adapted survive;
others become extinct.
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