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General Principles

Introduction

¢ The word pharmacology is derived from two Greek
words, pharmacon, which means “medicines” and
logos, which means “study”. Thus, pharmacology is
defined as “the study of medicines”. In other words,
pharmacology is a study of the interaction of chemi-
cals with living systems. Drugs are the substances
that act on living systems at the chemical (molecu-

lar) level.

Pharmacodynamics describes the actions of a drug
(qualitatively and quantitatively), i. e. what a drug
does to the body. Pharmacokinetics describes the
fate of a drug (absorption, distribution, metabolism
and excretion), i.e. what the body does to a
drug. Knowledge of both pharmacodynamics and
pharmacokinetics is essential to understand what

drugs do,and how they do it.

All drugs are capable of producing adverse effects as
well as the desired therapeutic effects. If applied
properly,drugs can dramatically improve our quality
of life. If applied improperly, the consequences of
drug action can be devastating.

Understanding the process of drug development and

appreciating the limitations of the data that support
the efficacy and safety of a drug are necessary in es-

timation the risk-to-benefit ratio of the drug.

—. PR E R RAVESS

2 3 % ) JiL 3C pharmacology I8 F 7 it 3¢,
pharmakon Fl logos FIAMAILLAL BT A 2497, J5
BRNE”, BRI LY (drug) FIHLIE (15
B A\ 4O A LA A S LR 2B, sk
R AP0 v Ak T an el 4 A F AL, Bk
XAnfarVE T i AR X S5 SR B — 1] % 8. B
WEFE 25 Y AE A P9 B FE FR ANV FIAIL I L AS B S A1 I R
L 5 LA B 25 W A A P F R A 4 A ARG ik B R

ﬁg 2>
= (V) )
BB A i B A B

4 F 24 AR F 25% (pharmacy) , 2% & — T 5%
BRI TF R & PR BB R R

254 (drug) J2& 45 RE 45 52 Wi A= 9 AL 1A 19 4= 2 ) Rk
A 72, T T 505 1 BB 2 B AR 97 B9 4 I
HAZSYIRIE T KA Y i (natural products) , 4 #5#4
Vi s Y. RN FE ok B FRRY R
FHRIAR MA LS R . SR B
AW H: AR 254 2 % B DNA 20 % AR (recombinant
DNA technology) . ¥ 77 & #14& + R (monoclonate an-
tibody technology) &% . th £ 4 3 £ A B il 1 ) 2
B B SRR L) .

B L2 (toxicology) &M 78 Ak 24 ) i (L 4% 254D
XHAEYIHUAR A RAEA, R T2 158E . 259M
BEYIHTCTHE B AT 25 W E BT REXT WL = A A R
YEF A 4E B4R T, 0 SR 78 70 8 ok K A 24 i ]
k. RAEE YH EE YA X k= EE
e . FHER TR Y IR AR B RIS,
BT HALFE W) BT, 238 Tk 15 349 KRR A DL
ML FEY , U RAER FURM AT RE R H ML
aY.

P EBAL SR B —, MY R 3h
J12# CITEAR DY I TR S 4 A AR I HE il % 3h 7
Ak AV Bl 77 2 (254 B9V FR A R ALAD » Rl
PRIESH & B 25 W SR AL AL 24K 48 . 58—, B 4
YDA A Ak A B2 7R LA IR, gk R 7
WEF 25 AV YA LA AR B4 R Y [ B, o 9 A A R
RAG . IR & B KL G5 40 AT RE ) B BA k2 8
S AFE RSB . =, PR, gt
A AL EAEIEE

L PRERREE N

AW TEL WX A LR A B AT 6 4B 43
LTG0 A0 40 L 8% B EL 2 DNA ffER .
ATTEL , 25 B A 0 | B 30 A e 25 R Y B2
1 RS EYFE RS T — BRI Z AR EAK
FRBTELIEINE .




e

[T S

AR NG JZ T FK S 38 FE B B B AE,
24724 1 £ B ST A AT AT LA D A4S 75 TH - 2558030
TR B 1% . 25330 12 R E A E B
b R Z5 % AL A A A B . 254K
3N 2 W R 25 TE LA S i) 6, B 25 P 7E DL
PR IR 2 A AR HE e R e O 3l 25 L R L
. ATLAUL, 253N Sy 2y My A Bl ) 2 R 2 B
MBI EEA A

=. SRR Py L AIBAR

W ARLERPIRECH K s B R T
ZREIRITER I KRR IR, BT RENER, 7
BAXFRE XL F 0 TR, PR T —23C
By B Uy 3% e W95 3EOK | B BB A L ERE AR D B R
FIZ5 W) 2 4E , AN/ JTRT 1500 4F H 31 3% K T AA #t
Hr EE§E (Ebers papyrus) fE) B ) B EE 2, R EAELA
JCRTAA FHEZ AR R MiE . EUR, RAEA
g6 1 4R IE 488 T “ iR A B4 ” (Sheng Nong’s
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A HE ST KE . KH%, LR HREAEBIT.
Wb WERTE ., BN 27 4, FHK 1578 4F
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4Y 52 4,190 J7 5, W2 1892 Fl, 4 & 1160 W&, 257
11000 4%, 8%, B B MR . BT 2/ CFR
BANE, ESMEFAEESEMEN G Y ¥
E¥.

BRGHEEF TR, B 16 a2y, i+
B4 Paracelsus(1493~1541) 542 R EE N L&
YIZEFLR B, H A 259 VR FR B P oA R
FGF TR ) A HET MR BT R B B BT . 8%
R 425 B A A7 1 iy £ BE 4 Johann Jakob Wepfer
(1620~1695) B K Y L AT 25 25 21 . g 3
YER . 18 28K , A B2 b2 i & e R BRAR 25 32
RIBIEE T RIF AR . 1806 4F, 8 [ 257 Jifi Fredrick
Sertiirner(1783~1841) I\ B8 5 43 8 i ng ke, 4fifk
AYHHBAWE THHEEMEPHEHER . BER
B ER, N =R 2R %, S NLRE
2 2 A2 B ¥k [ A il 2% 5K Claude Bernard(1813~1878)
F 1856 4F iF 3L % 7 (arrow poison, curare) K] {E B &5
PLATEM 2 55 LA 4= 5 , T J2& 76 # 2L R B2 3k
FRFHYIE APLH R R R . Ve Dorpat
K225 P 2 2 4% Rudolf Buchheim (1820~ 1879) F
147 FAREMAC KB T ERLTHE -
SR, BB, (F IR
A — TS B 2R . iR 32 8 25 9 7 i 2 40 i
25 %) AH AR P 45 R R “ 32 R BEE B AT IR .
b A2 A, 18 [ B 7 24 B 2% B 4% Oswald Schmiede-

* berg(1838~1921) S J5 & T — R 3 25 B A HE A, N

HYIRIMR KR LY 2R EEEFESE. 5
FEEMERT 282, H2%4 John Jacob Abel
(1857~1938) £ 3 [ Michagan K 2241 57 25 Bl 2%, iR,

R EE A2 AR

Bl BRACRE S BOAR 0 A2 iy B 2 2l B8 5 BF 5
TR R, T 26 47 S B ZY Bl % J il JU L2
ZY BB TE LG Yy X LA AL AR B 2 BRI 43 o a0 4 M
MO 0 A% B DNA BFEF. 2% LINE
P[] JZ2 B 5 25 90 #9 Vi » K40 e 2 13
M2 R SZ R MR FEBIRAMEM, TR, 2
H¥C B AN R 2R R RN S E WP A
SN Y B AL T A R
IR EE 45 B R LB B W LG %R, FA,
PN [ TR R TR . A T IS
SR RIEA B ARG, WL T O M 2 B A
MR ZGB 2 VPR R 2P AR A B
PR 2B 55 AR T B ST AR A 30 22 R 0, B T 4
MIZGERE T2y  REAR S RHRIVE R, B T
WG R 25 B8 2 R A% 2 B 2 A AL 2 B2 B2 T
GBS R W RHLE R BB B, B T
AR R BB S T YR A
%o WO BHAYMATTE Y MATHRES. A
FILTFBER T EMmPE A S, 12 AR
TR SR TF B, WA RITREE AR ™ BE 1 B 25 %) Al
HUAR I AE B AR PSR , (25 B 4 AR %5 T A
A .

. AL I R T

BT 5T R — KR 228 2408
HEEIS5KEE HENEF AR LS AR RER
FERBIEY . 253 2 AE A 4 4 PR 8 o I PR AT (pre-
clinical study) FlilE R 5T (clinical trial) , ¥EH 87 25 i
ZRWERMA . :

24 P e AR T T 9 6956 245 0 b 2 0 24 B4 2 1
I3 A ETR S I N A D & T2 AR R 4l
BE R A ik R R R e L R R AR S,
3 N SR A TR 2 1 25 B (FE R AE R LR L d B
B K MARFER AR RD S Zi R 3l 112 .

NEE B2 % R T 1 5L = N AT A E R
e PRAF 73 B A B AL VS ) (GLP) B 48 B SR, 3256
YN A E R LIS E A BR , LLARIE A
TSE I (B 2E P RN SE TR 25 SR 0 T S .

G PR BT 2538 2 B 5 R BT 25 1M @ B R b 2
BB » LA 57 48 SR 06F 38 24 B A8 e A 22 et DA R fAk i
FE R X BTG4 4L T 0125 M A SR, th Ry R 75 i
AMRPFFARGE T LK. BT AR 259
R N FE A B 22 5, T H— 225 A B
7 3% 3 PR 2 R e B4 e 2 M sh ik 6 R 3k 15,
BRI X 245 90 B B PR 2 I RIS

FAERIRE A T 0V, T K
R W 2E G PR 2 B B AR R,
BNt T8 24 B T S22 BE AN 25 AR 3h 2%, il
TR RIRAMRAE . 1T KIS . FEHL B B Xt IR
I RIS . X248 3k I & e PEAUHE w1 2 VE A, 3
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ke, MAEREHLN BN, o — M A R %4
PE. IV KI5 B 25 _E 77 J5 W W (postmarketing
surveillance) , 7E] &M T H IR MA R K
M OEEFERARRID . B EHE 5250 5 2667 A
I PRATF 5 B85 47 37 24 s PR 9 Bk, 39 2045 & B K
(24 i i PR B ) (GCP) B HLRE .

h. WG IY

H 1953 4F ik £% il 7% B 7 (Watson JD & Crick
FHO $ i DNA XU e 45 M R )5, 1959 4EBL 58
B gk 3 H , B 1973 4E |4 DNA £ AR [, 5%
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RHZF 20 g 80 4R, EBIF I FHER F# .
B ERE S RN F VRIS K B, 1989 4F, £ H
HEMEE R B — N EEPERIT G R IR 7 R E . ZEEE
5T A 43 LAFF B 33 A MG RIS

FERGYT 2 1l o B AL Y BOR T B R B &
A VREMBRE, AEERRYEALRA FREEWY
SINRE b AL , A% K75 A 40 0 5% 5 ML A T B s
AN BE 1 55, T A BIE R A B Y. 124, %R

67 IR B AT R O I B | A
BN RPAE LR LM R ) S5 7. RE
LB BE-pS3 HUME T S (R 4“4 AR ) Rttt
FEFE—ANER ETTREEBIT 6.

ML+ 2 4F 3K 19 3 R ¥R 97 BF 98 G PR AR 38 v &
UK 2 Bl R BT R0CA BR, Tl B & 2 K. EE
B Necker JL % B B P B 4E BX & % 5% Bk [ (serious
combined immunodeficiency disease, SCID) # 3% 3t [
RITHEREPRA 3 4 HI T 2K E MREEAER , H
1 ZE45%T.

EPRGITHRAREMZ 28 F B . O%F
FARGERZ M, R BCREM. © B4
T tEBIR BB BINARYT T R A Z R R Rm Rk,
HAf A S A BIR AR O E B A5 R IHA
R B MM BRI TEERS .

B TR MR T R, BRTS
TS BB FERTE AR 2 T AN 5] 4538 0 33 46 i £
BEFTIRABIESE . B 58 AR D3 42 K i [ 0, NS5 K
WREBE b 3 5 B RVR YT IRUR » B & W B AT B S
R E B
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Pharmacokinetics: The Dynamics of Drug Absorption,
Distribution, Metabolism and Excretion

« The effective drug concentration is the concentration
of a drug at the receptor site. Except for topically
applied agents, the concentration is often propor-
tionate to the drug’s concentration in the plasma.

e Drugs cross cellular barriers mainly(a) by aqueous
diffusion(filtration) , (b) by lipid diffusion ( passive
diffusion) and (c) by carrier-mediated transport
(active transport and facilitated diffusion).

e Most drugs are eliminated from the body as a constant
fraction of their plasma concentration ( first order
process). Along with the dosage, the rate of elimination
determines the duration of action for most drugs.

e The amount of a drug in the body at steady state de-
pends on the frequency of ingestion and dose. Time
to steady state depends only on the rate of drug

elimination. Practical time to steady state is 4 to 5
terminal disposition half life.

e A rational dosage regimen is based on knowledge of
bioavailability, clearance, volume of distribution un-
der steady-state conditions and half-life, and some
information about rates of absorption and distribu-

tion of the drug.

T S 2 245 790 B2 01 161 % EsF T ) 40 B0 2 24 900 RE 5 A
CHERTBOLA B Z A MMM . ZWEERT
AN ) e R 4 st 4 220 46 181 245 0 1 MR o 4 A AR R HE
itk 4 5 00 T S BT 28 4k (Figure 1-2-1), 254X 3h
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Figure 1-2-1

Scheme demonstrating the interrelationship of the absorption, distribution, binding,

biotransformation, and excretion of a drug and it’s concentration at sites of action

F—T EKABYNBRIZIE
Movement of Drug Molecules
Across Cell Membranes

255y FE PR EAE M IR TS A (3248

T 7 AR 38O, AL 28 i TR 25 B2 (i 8 M i)
WO I 7534 21 & B9 A R AL CanoC JE D o ZEA
1A DA i 25 9 i B 28 3o Ao D i T DA AR PO BR . 7
XS R, 254 70 T #R Bl A A R LR (s B
BANMD SRR (AN B IO M IEE . R & R A A
ASIRARR] 5 B H: 40 i R 25 ) 7 1 A 56 32 1) S A o
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—. 9tyidid dmAREEY 5 5K

w2 AR 2 F R B IS EAR A, /N E 7ithi-

um, 1), K F| 50 000 CIfiL 14 %5 i Bl ) » {5 46 Kk 2 B0 1
100~1000 FFEFE . XEZ5H15F LIAE 75 =38 i 40
LR, AR U OK WS 8O . M A y B Ry
O M 32 (45 £ 3h #1271 5 L ¥ 80 (Figure
1-22)%
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Figure 1-2-2 Pathways of drug molecules across cell membranes

(—) 38t (filtration)

255157 F16 Bh F P44 # FE 532 7 B A 0 i
21 i JE %9 7K 4 3 38 (aqueous channel) , i 41 g i i) —
3035 75 — M FR R 985, h 4% B %% 38 (passive trans-
port) . {RPIRZELNM, 4045 K il W R B % |
B 40 0 K P B AR /DN, AR 4~8A(1A=
107"m) , H A dF Xt 4 F & /N F 100~ 150 24
Y, B (Lit) B SR KRS, i H R fER
IKEEHEY R, 7T LARAR PR A, AT LR AR . 5
2 M S K P A R, R 2 8B 40l b e 4n
3 2 18] A FLBR B2 AT 3% 40A P F (60~120A) , A%t
3 F B K F] 20 000~30 000 2t REE i , ik 48 kK
R T 4 B0 0 L Bz 40 A A FL B 8 5 .
B2, IiPIBR T 3R A SR AA L IE P R R UG X Bk
& INII L KR 4) 6 40 1 5 B TG AL B 25 0 A RE LA Bk i
7 3 2 3 26 6 40 0 i Pk A R A .

BARRZETCHLE T/, VLIS 1 40 i B i 7k
PRI TE (BB A58 o 20 R Y Ao AR Pl I e 7 22
(m CI7 ) B E h#E s Hlil (i Nat (K i il 1 .

(Z) B8y Bl (simple diffusion)

a7 B HBUR: 4 K 22 %024 ) 3 3 40 e ) O R
AR 25 50 LA BT B A B R W 1 Vs 1 T 40 i i
FRIBR R 2 » MM 8 2 38 1 40 SR 0 B 1, o R
ZhiEIE , B UG B P # (passive diffusion), Hif it
23 i S F T 5 TR 00 25 ) ik R 25 R 25 ) i P AR
IEH . 259 N8V BE LA /7K SRS /7K 43 BE R %%
R, B2, F R TR A REHE 5 40
JEE , K VA M R R R AS ) 3 o 4 M B, S 25 i 7 B
HRVEHER R B, 55 B — 8 MK ¥ P A R T 3358

Bugiififi
(=) #H & # iz ( carrier-mediated

transport)

W AR b HLA Re IR i 85 I 1 (trans-mem-
brane protein) , 5 il {4 P — 26 8 B fi Py 5 14 A= B ) R
Chmb RBERR 228 I L 2 JR B ) 25400 ok 1 0
65 LR 7 4 M R ) — 00 5 28 ) s B ) R 45
J& » RAABIBOAR , ZE A0 R A 55 — DK 45 & B 9 v
YIRS YRS . X R T R AL E

BRI IZ 10 e SR #5384 2 B (speci-
ficity) ; 25 Y1 0 S 8UALE & 7 b @ ot 40 Mo JiE , 17 2%
AR BORA FR, i E A 1 A1 (saturation) 5 45 #4 AH B
25k IR W R RT3 G R — AR R T B A
% (competition) , 3f: AT & 4= 3% 4+ ¥4 301 ] ( competitive
inhibition) ,

VAR iE FE R A T AT /NG BBIE | i ik 57
MBBEEERNZY . P& B (P-glycoprotein) &
—HEEWEH R EE, ) ZHFETE/NMERPRS
(brush border membrans) | 0 /N | H i 18 1 iR 4 1fi.
EENZHYWREB. AHEMERPRERE
fEH.

BAR iz A F B My S .

1. EFHHEIE (active transport) FFEEEEERE
fE, REE AT EHORIE T ATP Bk, SR A 3R T
HAWEF4n Na* (s Ak 2R BE . F 3%z o] ¥ b
FFIBLY) . X TP B XA AR R R R 4558
JR B2 5 LA B2 3 3 0 3 e o i 7= A= 2 B A T 0
HYREEE X,

A 2538 1 28 T0 A0 G L Bk 4% N B /N 4
T4 B A Bl A T AT




