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Introduction: Principles of Drug Action

{HEME B i srzzzzzzziy TREESRAR —LegE T ¥ (7585 ) Hormones
Transmitter substances Netve tetminile S 7i|JdB"J1’Eﬁ§ hibit
o fgﬁg\?vilr?g' g A AL _ 94531 ENDOCRINE
Z B % acetylcholine Endocrine gland cell fE B % insulin
IF% |-f%% norepinephrine ‘ AR 3 levothyroxine
% [ dopamine sgEEER — 82 5 cortisol
[ serotonin Precursor upta - - i % [& & aldosterone
B3 TBE (GABA) ‘ ‘ o e Z2ASHA testosterone
y-aminobutyric acid o B & e jfe — % estradiol
(GABA) Synthesis N\,‘ E"zm
EEEEE glutamate i . ." Fo f& & LOCAL
o : o A% % histamine
T 4 : 4
Storage ‘ - ,/ e MmiEZFE(SHT)
—LEEmIE M @ S serotonin (SHT)
Higﬁﬁﬁﬁﬁﬁgﬁgmf Some drugs N iif%#f 3% prostaglandins
increase : S
A few drugs block transmit- i 3 N
ter inactivation e o PN B Rexeasgf__/,_._ sazeater
B st oy RN = p—
UPTAKE BLOCKERS Many drugs activate (agon- oo
=RUNER “ ists) or block (antagonists)
tricyclic antidepressants \ receptors
RN ﬁgfﬁ:ﬁ? ’ “ ’ //
anticholinesterases l;( & ® @ \
. —ERh T NHREER
¢ wa GE ( N Some drugs inhibit rrunspon
processes
— s T IR i C ki
Some durgs inhibit enzymes Re:eptor/ Ph"s‘ého" ‘/Em‘ems \. [Ey Ay E e 8 73838 TON CHANNELS
channel pase O~ L~ 4+ Adenylyl cyclase ol (FEHENA) Ca
Z BB RE A 1 of y
acetylcholinesterase complex _ 2% channels ( Ca channel blockers )
T T PIP; i@ (BRI ) Na
carbonic anhydrase = \ P e O A channels ( local anaesthetics )
SR B BT
monoamine oXidase messengers  .— Py DG CAMP .
i & {LHE cyclo-oxygenase : bcare r ACTIVE TRANSPORT
] 1 1 Sh/STHR T = BB
B~ lE > HEHH el i ,Na'/K" ATPase
ph%sﬁ?r?la{nton ‘—‘{ =8B Protein kinases 1 =4 (&UTH) (cardiac glycosides)
of
enzymes
channels, Na*
other proteins #BAE = FE Cellular response
[‘:Q % Ao % . 3
PEEAdE I EL (Medical pharmacology) 55— N7

F'ﬁgk“?ﬂ tEYE (2EY)) HARSMHAIERE « ZEHHE (pharmacokinetics), A& FE %
o MWABAVEFIR] 4 A FE R sE YR A (BRI, 2, READ
« ZEYE (pharmacodynamics), ZE¥)%  HEf),



i SR Y E A E R E R ES
o BUEZEY) (W25 MREEH,
thetics 1B B FI R, osmotic diuretics) #5
ZeMyEt2nEmELIER, EMEEH
BEIEFE—MEYIER (non-specific drug ac-
tion), — LEEEYRIEILLLERSRRHE (transport
systems) (Bl /) B8 (enzymes) ([&E7ZE
TA) BRZE (fase substrates) BN il 7
(inhibitors) . #RTM, KEMDHIEEY)/E B oL
R FR R REOERE T AL, &
LB HEHE2ER (receptors) (B)); EffTE

HEEHEAZNEHCEYERETESL R

fE. EENERCEVEREBEEYD
(synaptic transmitter substance) ([&lZ= L4,
¢ BN FE (WHS, hormones, &4 LA,
o), LIZHiNERR (acetylcholine) B, E&
EBSRI R ERYE, "E{LE R8I
R, ANZEE—RINKIE, EEALA
FIW e, BETE(LZ B8 E 4 K ERLEYE
(AnZ.Eihzws ) SEEVITE R 7E R &Ik (ﬁﬁl’?&
#, agonists), —LbEEELZ A&, (HARE
EEMBIEY), BEEM A (antagonists)
(7). FBHUBIR A ERY) (855 —(EEH
) BZESRE A RIS, IR SRR ET e M
HITER

SR BSOS RTECE, aiaEE
B (transduction mechanism) ZE 4= 45 FH 5 A4
LRI FE (B T 4288); HEREH@EE (E
MFE—E) EWH “E_ERY"
messengers) (mm ),

SRR LS SRR AR, Bak

general anaes-

(second

E—Z B EYERANRE 3

FREMES FHRLER “EEE". #EEK
BB R CEESIELERE) PR,
AR B T2 [EREE [ 1iked, thENRREEY)
HZ ARSI (affinity) . ZEY)EELR—
ERKEAZEEANRENIBREE — &
(specificity) . %8 —EEEY) B H@EE—
5 ERRLEYHPE AN ZRERIAES
FIE ORI EER (selective action) o
YR RREAFEAN, BEMEgEE
HEMTEIEA (unwanted effects) (55 45
E); ELRIFAHEERERN (NRHE
Ealy) FEER (AF4AETEMED, aplastic

anemia) o

% #=
Receptors
ZHRBEOES T, B TERYSER

Frigit. EIERIR L, EBREZZEHEHE

(clone) HiZR, HIZEMRE 77| CHBIRE. VUE

FERZEET:

1. VEFIR| (Fdfs, ligand) [HHZAY8E (chan-
nels), HIBEEOE RELMHK, B—
R fLIE (A5 6 BRYFAERTEZHE, nico-
tinic receptor; 5 24 FEHY v-REEE TR (GA-
BA) %Z#2),

2. B G-EBRMEBAERZE (G-protein coupled

ETMHE), E—HEWEE, BF
18 75 0 B 4% S #7545 (membrane-
spanning helices), ‘& {38 & LA A
BRI E B E,

3. FEEIEEAN T ARIR R R X

receptors,

2, EEZE



4  EEIPENER

AL, FH2# 8% (transcription)

Y- A==
4. HBiEG (kinase) WiAGHIZEERREZEE,

A BAANEERESKEREEE (tyrosine

kinase) {&M; EMEIEREZE, MRS

A REEZE

{EIE4) (transmitter substances) & HHHAS
REFTBEHAHE2YE, EfMiER R G
bR, RENZEES. HES TR Hz
AERUREHE, TS LZEE, EmEE—R0mze
e S RE, BN NLA R GHE BIRER A 53 1o
RV, "R (N2 BRiEE) =X
HE (reuptake, HIIEE FRRZH, y-REET
BR) TREEE (BXEi&). REEVIMEH
ZR A B INZE S A A (E A,

#3 (hormones) EFEHFEA ML
Y, EffEREEEE SR ZERER
AL TEE, SR FEEANE] (05 35
BHIHARIREEY)) BuEhin (a02 36 & I RPT
PERRIAT) R AR U= A IR AR T
At. HEZEY I EEHRZREGEL (56 33
T, JAREREDIRE R EEY)) BRHEr (W% 34 =
HEBCEFEDUA) ZEERITIEE. REBEEE (local
B W 3%) 40 4H 88 i%
I #% % (serotonin, 5-hydroxy-
WK (kinins) FORTHBR 3
(prostaglandins) RIERIRAEIZH R, fH
FR A E R R A] S DURE AR AR RE B, T REER AT
FIR & AR BE <ﬁumﬁv_t%‘ aspirin) I/
BRI AR IIRRA (55 32 F).

hormones BY, autocoids,
(histamine ),

triptamine, SHT),

Transport sys‘;tems

B RS Ao B S i — SE e B
Mo A BEERHNE.

Bt T5E5E (ion channels) R I ELEE M
AIfLIE, PIEREFIREECEMEE (electro-
chemical gradient) {RIRHIFETLE), 5 LEHER
BEARRREZILELL (B ZEIE, volt-
age-gated channels) B({HIEY) (FCHS 12 8
i, ligand-gated channels) FYFHIR, —LL3/5E
(AL BEAO S5 T FE) RS2 A A E R Y W
HiEHl, ZEOMFIENMN, s EEEE
MREARE (55%) HEEmAEE,
SN iV SEASEREE 27/ R STEN - k= N
HbCafig L 2S5 3838 B #5 B HET ) (calcium
channel blockers, 55 16 &), LA S BH B it 488
FER R AR (55 5 &), —LEhisgdE
) (anticonvulsants, 25 F) F1—EH10F
ANHLEE) (antiarrhythmic drugs) 0] [HETER
WE, ERK EfE S, (EREBARIE
R, {HORUERIEEYRIERES —
FEAN[RIEEAY PR IME , e L0852 BT A
BT =R (ATP, 2536 %) AUFAHE,

FFHEK:x:8F2E (active transport process-
es) A LA PR E S E  (concentration gradi-
ent) AMELRVIE, EATF B _ERARRIEES 5
i L& fiRE T

, BHIEHAK

F (carrier molecules) fHi%,

EIRkEREE . MIEGIFR:

1. 8% (sodium pump)' B R Sl
BMiEAPEL, EFERE ATP fRE R

Na'/K"-ATPase % ( adenosine  tripho-



sphatase) HYZ2E, [#EES [FIRHESTHE 7=
AMIBE A, 58.0FH (cardiac glycosides, 5
18 &) LI Na' /K" -ATPase 1M 2 4 1
s —2ERIARA (55 14 F) RATH0H] &
Bk PSR 7R/ ST AR

2. BB LR FWMIE (norepinephrine trans-
port): ZIRPLEEEE (tricyclic antidepre-
ssants, 5528 F) BIRHET-HARIASARAEE IE
B ERIRFRAYE EI, TR ERER.

fig

Enzymes

ME(CErNEDE, R K
TERYRZR R B 1T 2 2E 1F RO 289 R 45
VUERERERS (anti-cholinesterases ), '€ 7] LLNGH
ZHEEmARIER (556 F18 B); RRERETEEHIE
A, EMBAKRE (BIEMRER, 5 14
) HERACBEIGIRE, 2HEe8EY; L
FIREILEE (cyclo-oxygenase) HNHIT] (0Fa]Hy
TE, % 32FH),

= [@AY)
Second messengers

BEF VIR R EYE, HAEMK
IR EE G REE 1F FARE (L2 iR 28 e
(bbb /), M EMErETL, REBREK
MR, &5 A Fer s AV aiE:
$oRE T, RINGIGERIEE (cAMP), M=%

B—5 B ZUIEANRE S

% (inositol-1,4,5-triphosphate, InsP;) #1 &
Hil (diacylglycerol, DG),

cAMP H R HFRIRICLE (adenylyl cy-
clase) fE{b ATP M2 20B3-B EIRFEMZEE
g bk, AIE4A cAMP, cAMP 1] LIiEIL &
HEHE A (protein kinase A), [T HES ] g
{tEEE (BIEtF@EE), SEEMKIE,

WilER C (phospholipase C) #iiE#:, A
EACHE M _E RO BE IR REET 4,5- B2 (phos-
phatidylinositol 4,5-bisphosphate) #Z% InsP; FlI
DG, BRI cAMP, "IVE(L 2 FEE
Mg {5 InsP, 182 HR% BhiH i P85 /(o 77 17 22
HEM. ZEEEm—SFEEIEH (mus
carinic effects) Fl o-B FIRFEFE A (a-a-
drenergic effects) BliZE GBS (357 #H),

G-EBE

G-proteins

Z e VRSB H R R LB AR SR
CHE(L, EfE(EHEEE—EEFHEIIREN
GTP-fi & HEH (G-HEH) RIERTH. HEE
%Uﬁxﬁm TERRESIE G GEEEN

, HER o« REAF GTP fEE: #%E o

GTP fﬁé G-EH4F, AEElt (BdMH) B
HITER . EREFAEERE « GTP A5 H
H GTPase TEFH, 1 GTP /Kfi#ES GDP Ti#& ik
Z1% o-GDP FEE G-FRH L/ By REEAI S
FIF A,



ZY —Z RN EER

Drug-Receptor Interactions

#| & 2 FEph 48 Concentration-response curve

[ 8| & X FERI £ Log concentration-response curve

£ BRI 8 Effect of antagonists

YERITHI#E (A) Agonist concentration (A

WS BFIRAIEM » ifi B 70 % this = —
E 5 ( easier to see maximum and 70% of
curve is straignt line )

S22 E A
| Full agonist
Full agonist P DL i)
e {FRH
Full agonist
2 9 with lower R F 7|
= 3 i i
% "—”’- = % affinity Partial aftglst
= ,o' o "
Z v B nmm A Z ¢
= ¢ BRRAMR E 4
& Partial agonists have & g
X lower maximum X .
& &
&8 %

HBAERBIRAE (A) Log (A)

FEL##, 7 € Tissue response — o

WP
Competitive antagonist
L] ’O
SN ’
Agonist alone A a] S L
Irreversible antagonist

4
/ {75 & Low dose
= 15 & High dose
C

HEIERBIRAE (A) Log (A)

23M2 AR s TSRS
Intermolecular forces B Kﬁgffﬂﬁf?ﬁ? " ﬁgﬂéﬁfﬁgﬂ%ﬁgﬁf
{EFA 7 Agonist %% Receptor complex fage complex
# 1Y electrostatic ransdiicer
@& H-bonding
L8 ELffi /7 van der Waals @ E 0)» % & Response
JBR 7k 14 #9 hydrophobic S L
o

MAER

= BE 1 (Ka)Affinity (Ka)

£ Intrinsic efficacy

E RS RRHAR L (E PRy, HAEE R
FEEARRSE (CANALARIKHE, BREERIS W)
WA P I TEROE IR B i FEI A E B RRMR, =
4 8% (bioassays) HlIiE, #4574
HEEFRE—ER Sy, BNEEVIRIZ S,
A HESEEE (binding assays) [N
e

CEERH, 1R AEBFNE A,
[FEE BV IR FEVEEIRE, 152 HAREH

Eéki

(Kar= AR aE %%ﬁ%i‘ﬁﬁaﬁ*}ﬁA}J)

( Kar=affinity of AR complex for transducer )

SEEMAIY (g, £ LE), L
AR FEEHE FIF R B B B o | bhss A
ff (HREsiR, dE). BEEY [A]
e (R] <MfER (TE) EFEEF
HEHRE (low of mass action), HIZEV)-ZHGEE
7 [AR] HIRER:

[Ro][A
ART=i e
Hrp [Ro] @ZBrUfEE, [A] 2ERE



A BE, Ko 5% 8 At 5 20 (dissociation con-
stant), PAK [AR] B#EEHIZEIRE,
HEEt—EE MR RN, FHbEEK
FEM [AR] RRIELL, R &E- K FE AR ITEAR
HIRTieRe, TsEhig, S (EAEE A A0 6E
ke o — s EREEEL, Rl—LeigmER e
YERAI, WtEEMiEZie B AR,
EATREE A B 58 2 7F R B — B oK I HE
(Z brirlEl, ). KNI, BRT #5288 REEA
T34, —EfERERER B St —E b
B, HEATERAEE (intrinsic efficacy ), thH[1g
Zhefhat, HRRENGE (TED,
—(ERE R FEIUEI ENAERRE, NI
(HRER T 2 Hatk, " EROEA Z M AE
BE, HefF RS B 8O - K E B AR T T 1A
B (G LEE, ®), {HixKKERA I,
R HE, AAIFEIEILE (irreversible antago-
nists) HIFIHIFIBARIRIE (HLE, ®); {2
SRR S RS DU R RE R B —
JEdRRA AR E R ER KK IE (G
&, o). AR AAIHEIEIEMR itz
ERFHERE, MR EZRR AR
JETEA T B BFrERZ e, (MATE%KH2

#&, receptor reserve),

SIMZNE
Intermolecular forces

2 B EE S T REY) 2 32 B R B
#7871 (electrostatic forces) AT 5, A,
ST IR E v] R M R A SRS AURS &L
Bh, AUSHEEA] van der Waals 7 A7 g i 4

B_E BY-SZRHNROMER 7

) il I NI PUIE R AW E g v A %))

HAES,

HEN
Affinity

BE R E—EEEY) s HZ 48 555 58
95, 'ERLARIP R B (K,) Fows itk
FHEEYMZE MY (k) HIERA
(k.,) RIEFFEFEHE. K, WEIBERE
JIES (affinity constant, K,), H ({FfE#(H
XAHIFELE T, B M) BEL 50% AKX IE
SR

BInEl
Antagonists

B YN HZ LS, BETEMEE
Mo FEPUAIR] USSP R NIy, H
ARSI .

WP HEIEPLE (competitive antagonists)
B2 RS TR PERORS S s SEIVE IR B =
A {FRERR S FEPRAE IE RS, RIHENVE BB AR
Al INVE A2 RS S IR, A ST
Bl —ZBe R aRIREs . S EAPE I LsE
B DURIRIIE , 2R B — A
TTaERS, ERm R R IUE AR,

AAHEFEHLE (Irreversible antagonists)
HIE FIASBE LS INTE PRI B 1R . ME—E
BIBITES phenoxybenzamine , ' El o- B i
RUEZROBAHERS S, T IR PR E
WEEK REMIMESE (pheochromocytoma, — FHEEEK
RKEE ERENERE) s A EEN.



8 EIPBEH

HEHRANEIIEH. FRBUEERE
(non-competitive antagonists) A~H3Z #E7 Bhif
& BERE T, HIEfFRBIRRIE, 2085
At FmERHETR (58 15 &),

L2531 A (chemical antagonists) Fiifi
HERE SRS ST E AR RS, ks
H (protamine) BREMZFE (heparin) FIHTEENL
ER.

4 IR A (physiological antagonists)
R {E AR E R Y E Em i AH A48
YEF, 0 prostacyclin 1 thromboxane-A, 7E Ifil
/IMRHIEESE (5519 F),

iz
Receptor reserve

fE—LEHHMR (A0 AL), ARl HE SR
FERT R B R B - R e jh AR M G 1S, TS
BRANIE; WFRRTERBILAFESRAE
HIZRRI A= B R RRI S, 2 ERAIZ i AT
WABE S (spare receptors); {HiEE
—{EREAGE, HRESERIEERTRE K
BB M, EAF RN — B R A B R AR
B, HREEY)-ZRESIEIRE (JREISHE)
PIE R RIAIR A Bl 52 AR B TR

B D ERRE!

Partial agonist

e tEfE AT REBR S 2 1F IR — A4 A
[EIAUEROR S, HEHRAEE., —EEEEE
BHWER (agonism) (REEY)-Z {5 4E G S B i
53F (transducer molecule, TIE|) HFERE I

Eo el IR IS E A A E S IR Ry
F (E—ENEE G-EH) BRENHE
1315 TR 1E R 52 AR & e R B R 5 1
WS B, R TEEEERKRINIE,
ERoE IEE AR E R 52, w] LABGE
—{E AR IE, EEReH 5 2= AR
& ERHRIERIE = E RS ER— &%
Ao B/ ME RAYER-7E ANSHE (2058 15
Fl16 B, —46 BB FIRRMZHSEDIR) o

R EE

Intrinsic efficacy

IR E I Z e R RRE ST, #EHIE
RS TR — R 5 [ E. ERERBIER
- Z A S VI PR E T o

MBI ERABFN £ ES8E (partial agonists
and receptor reserve), #—{EEEYILE—E
Rz ierta e —EER - TE A, RIEE—(E
BERS MM AZEAEE, rTse— T elF
T, R ERMEREERT AFEEBE KRB R
i2 (EaTElFREFREZNEE) ke
AR

EYES)
Bioassay

AR E S T A VARSI E 22V
FERNA B E < IR RR R, i PR RS Y
REA, PR RS A I e 5 48 1 HEL 43 (] B2
B, MENGEERNKE, KT, £98lE
BRFE R EEY); [FEREEE L FIERE PR
Bro AYPRIEEER] IR -




