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INTRODUCTION

e 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 chemicals with
living systems. Drugs are the substances that
act on living systems at the chemical (molecu-
lar) level.

e Pharmacodynamics describes the actions of a
drug (qualitatively and quantitatively), i. e.
what a drug does to the body. Pharmacokinet-
ics 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.

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

e Understanding the process of drug develop-
ment and appreciating the limitations of the
data that support the efficacy and safety of a
drug are necessary in estimation the risk-to-

benefit ratio of the drug.

—. SRR AR R AUE ST

2432 {4 J) 3C pharmacology ¥ F 7 i 3C,
t pharmakon F logos W10 4 i, BT & B N

LY, GEEBRNE”, GHERTRAGY
(drug) B (36 3h ) AR F R 44O A B A
AR, W BRIR B WS
2E W) R AfeT VE LA LA Sl /6 3 A
RN XY R — 1258 BRI
AN EAE R FVE R PLAEL A B SO Rl AR A LA &
25 N TR oA AR L i S L i st [
AL B S

AR T 2452 (pharmacy) , 2525 & — (]
WS 250 & B T & il & AR 7 LB B AT R K
H2=EL

254 (drug) 1569 R A YL ) A 3 D)
REAAE AL 72, TR0 M T B 12 W G 9T 1Y
Y. EHRGYRIE T KR Y KR (natural prod-
ucts) , FIEHEY ST Y. AP N E
Bk B R R A BUR s N TR L4k
Y. AL B A ER 259 2k Al DNA
HHH R (recombinant DNA technology) . 8. 7%,
&4 44 2 A (monoclonate antibody technology)
aCH A A= YT B AR B B A B B oA s R
Ky,

2 (toxicology) & W 58 4k 22 ¥ R (L. 4&
HYDITEYPER AR BRIEA, R T 253270
B . 25 RFEY)HTC 4 FBR AT 25 )% T R
XA A RAEF, WA U B 7E
B AR A 2 Bt Rl B . HUA 7S 0
B A REXTALR = A B S E R . R T
WFoE 25 YR HUAAR A RAE R 51, e B 58 HoAth #E
Yy EE Tk 15 e 4. KARA YL AL &
Y1, U BRAER TR AAESREN HMLEY) .

W FEAL S 5, 25 i A
Bl 1% AR N IR W o3 A ARG HE I &
HEN AR TR 30 112 (2459 9 VE R FPE A
PLD - 4 s PR IE 8 . & 38 08 R 25 W 4R it R 22 4K
5. 25, BB A WL AR D fb2e A AR 32

1



R O

T R HA o L S AR B 5T 25 W A A P DL A
YERI RIS, AT S A i BIR A B . 2R 2 8L
e LS5 H AN R #Y P BA phl 2 3 1o 25 B ~E B 5T 50
B, B = TR, N2y R IR e A
EZTB L ST T

. PSS N2

2R E W 5T 25 W 0 A DDA A e AT G 4R
BB FL 45 4 M 40 B P L 40 AR 2% L B B 2 DNA
HIVEFT , /) 5 U0, 24 B2 DA IE AN G | 273 5 B
P 2238 JO B 32 AR R 5 KAE W45y 73— B
R 24 2 AR R Y VER .

AR RN 2 T K 38 2 S 5 A
1A, 2532 1 32 B 5T 9 25 T AR S b WA
T : 259 %0 ] 3h 7 2% (pharmacodynamics, PD) i
254 1t 3 77 2% (pharmacokinetics, PK), PD
J2 5 M E ik B3R 2 ke LA 7 AR B A LA
YERIBLE . PK ] [ 5A 25 9 76 Bk 4 i i iz, B
FERLAAR PN B M oA AR HE A R e L 3h 45
ALK . AT LLUL PD Fl PK 225 3 22 ) B4
HANZE.

= SHPREAR P SRR

A AR R B SE B AR
T ZRBIRIT R KRR YR BT KEK
S8 A X FUE . XL FEHIC R T k. B
BT — S B AN R R R R B A LB
FEFI R E A BB 25 2 E A, /A JTRT 1500 4E
H B IR B AR i ity BE & (Ebers papyrus) FlEl
EWEEY, REEATRH®RA AELFRIE
WHIE R . B, RAFE L TT— 4t IE K 4
BT (MR AL )(“Sheng Nong’s Herbal Clas-
sic”) , k24 365 Ff , A DIA RS IMAS HE .
MIHREVKE. BMEHRYFEBIT. A, H
BRoEE. FENBHR 27 4, FHIEK 1578 58 A
T(AFEL H )(“Compendium of Materia Medica”) ,
43 52 4,190 75, W24 1892 F#, 4 & 1160 i,
2577 11000 5%, B iF M H F8 R 2 P T
ZRXF T AL, EARAEEES S ME
Y E % .

A HE SR IE FERM . FAE 16 %),
Hij 1 BE 4= Paracelsus (1493—1541) 5t 2 H & 5%
RN LG YEELIR DL, AN 25 Ve T 2
P L PP RO P AR 7 A B At T R R T ) 42
B (BT RAD . B R “ 25 B 2E A0 A7 i Hi - S

4 Johann Jakob Wepfer(1620—1695) & X FH zh
VIR Y M2 FHE/EM. 18 tha kK
AR FER R AR BEE T
Bl 2z B Al 1806 4F, 78 E 24 7| Vi Fredrick
Sertiirner(1783—1841) M %8 5€ b 43 BY i 1 i,
Al G B B R T 25 B 2E 5T R R
B EEAHNER, N = AR F2H2%, B
BN RS Z AR Bk E A #2425 Claude Ber-
nard(1813—1878) F 1856 4F IF 5L % & (arrow
poison, curare) [ Y I # {57 A 7€ #t 22 8% UL A A<
5 T RAEM -k, BN X T 259 /E AL
il i B BT . Z 1D JE T Dorpat K22 i 24 #
#% Rudolf Buchheim (1820—1879) F 1847 4£
WEMBCKEWH T EREE— L
RE, GEHE AN EHLBH, FHHEEER
B —T 1B SE 26 . Al 42 H 25 9 16 FH 2 40
25 YIAE BAE 45 258 R “ 32 47 H8 1 AT
9K, {9 2% A, 18 [ B AL 25 B 2 # % Oswald
Schmiedeberg(1838—1921) G f5# H T — & %]
YA INZTMII R R 22 A %
RS, P FEMERET 4, H
2.4 John Jacob Abel (1857—1938) #£ 2% [H
Michagan K281 37 25 # 2, A 35 [ B 7 24 B
FHE,

Bifi A BRARRH 27 5 R AL i Bl 2 5 Bl B34 0
WFFRBAR M K& , I S48 3k , B 24 B2 & J i
B, JUH R 2 2E B 5T 25 R DL FOALAAR i 28 1%,
BRI, AN A L 40 L £ A 2% il DNA B94E R
2y 2] N Z A6 2RI 25 Ve » K
3 FUNEG B Tl IE 2 R R MR LT
BRIER, T2, 58 hd 2B —%5
KN 5 AR 2E &N SN A Yy A
WAL o F AR BRI R R 2 4 R Ik
R MEBBERNLGE¥F. R, AS W7 5
BRI, W) EY AL T FE03%R. HBiE
AEERGE, WML T O M B 2 SR
25 IR BT I 5X M R 22 2 0k, B T 40 B 2
g ST R AL TS, I T
Il PR BE 2 i AE 25 B2 AR L2 B Bop 23
¥ PSS R RDUA R B B,
BT HEAEAZY Y R B I BRI
YRGS, WA, BB YR 25Tk
TR, HEILFBER T &GP i BT
A, iz AR FHAR K& FTF B, ARF
GREE AN[R] ) B W BR 245 9 AL (0 A B/ B A AE
FARLAR , 25 A b IR 55 T A2t



4. GRRAAER S R

ARG RRE MKW ZER . £
Gt 25, KHWEFREE S AR,
AR AT R 25 . 253 2 2 p4E A 2l i
I R B Cpreclinical study) F Il & #F 4% (clinical
trial) , FEA 1 245 B R R .

24 14 ek R I BT 9 6 45 25 ) fb 2 Fn 24 3 2
TR 5L AR N A R il 45 T2 34k
PR Bl RE A6 v LAk T R R B AR
JoT B AR E S 5 24 18 2 W) SR B 5 5B 2 Y 25 38 (/R
AMAERPLED | 3 2 G K 0 MRE Bk 3 AE
D s 2R sh 112 . .

MEF A LZ 2R E R ZE NG ER
(2 i AR I PR A 53 5T B 8 B ALY ) (GLP) i 4 [z
BOR, SLR s AT & B K R sh W R )
HYEESKR , DACRIEAS T 52 30 ) B2 M A S B 45 2R 1
CIE A

Il PRI 245 324 B 50 2 B 25 R 2 B Y
W BB, HAFFE G5 R R 25 A R R 2k
FHAER N B AR AR T 9025 PR i B Rl , o
RRFEAMIKRFFRRME T LRAKE. BT AM
SNYIXS 245 W 1 B L P A7 A B B 0 bR 22 55, T
L —SE25 A B A3 S X P R 1

To¥E MY 3RS . R 25 YT R PN

SE G RIEE .

BRI LI IVEE. 18
I PR ARG - 2 4 i DR 24 38 2 T A AR @ VR4
I, BT T 37 24 i it 32 A2 FE F 25 AR
sl 2, A A2 7 RIBHMRAE . 1T kR R
BRI ; FEALE X BRI RIS . 3BT 25 A %01 &
GBI VRN HEFF IR R GG 25 ) & . 113
I RS - 3™ K 2 e RIS . BB FE AL
R, i — B P E I B S et IV Im IR
i85 5 25 F T )5 Wi I ( postmarketing surveil-
lance) , 7E) ZHAKM T EETBMAR K
MOEBRFERARRN) . I EBE B 255 5
ASE I R AT I BEASE AT 38 24 i R B 5 e, B9 23 1°F
A B K2 b R 6 B S ) (GCP) B ALE

T K WG Y

H 1953 4F ¥k £k fl 73 B 5 (Watson JD &
Crick FHC) #2 i1} DNA XU e 45 # B, B J5
1959 4ERLE M E P AR R H , B 1973 G E A
DNA $7 AR 5] , 3 2 B 5 M 2 R 7K S8 97 5%
RIS AT RE . HE B 20 HE 4D 80 4F4K, %
FRITAAL FEAR RE A ERES AN S
WS B B, 1989 4F 3 [ it #E A B85 —14>
FPRRIT IR T R E , BRI AR LI G
#EA RS o

FE PG TT 2 38 1 B AE 18 1% W ok T T 9
R4 R JEMBERE, AR RS ENE G5
PRI 25 5T RE b BB AL L AS 20 25 1) 40 ff = 14 5
ML B 2 40 M A BB 56, AT 3K B3R 1 B
). 124 FE NG Im R 32 B B I O
M BR B PR e o B e M L
FOEHIF T, REREARWEE- p53 PUE
TS FMA S XA RHR 8- ER
AT R T .

I+ 22 4F 5 1 5 BRIG 7 BF 58 Al R X 56
R PR 22 Bl PR 56 9T 380 R, 1T HL %2 2
. #:EEE Necker JLE B P A EIEKRA HIE
Bkt B (serious combined immunodeficiency dis-
ease, SCID)EZEFIGIT B ETMA 3 & H
BT RAMPBEHEAER, b 1 ZE 45T,

FENGT AR A PR 8 2. O
HRARGERZ R, R HRRK. ©HRT
BEXT I8 A RPN I BRIR T 7 R K2R IR %
SRR EA , HASR A B A B Y AR AL B R Pl
LI A 51 B 48 A 5828 Ko 4 % PR % Ak i W e
fEk

TR PR YT ) G ] SR B R m 4, B
i 2t A AP} 22 5B AE AN [R] )2 T8 A [) 430 33
XL BT IRAB ST . BT T A PR3 0 50 4t
[0 A4S R R 3t 4 v R PRIR T T R 38
2 B FINRYT 1 B Ja LSl T I

OB % %0

AN A ,""k
kl-@/%igf{-‘;/
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PHARMACOKINETICS

e The effective drug concentration is the concen-
tration of a drug at the receptor site. Except
for topically applied agents, the concentration
is often proportionate to the drug’s concentra-
tion in the plasma.

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

itated diffusion).

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 ac-
tion for most drugs.

e The amount of a drug in the body at steady state

depends 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.

» A rational dosage regimen is based on knowl-
edge of bioavailability, clearance, volume of
distribution under steady-state conditions and
half-life, and some information about rates of

absorption and distribution of the drug.

il R 465 245 790 £ 70 1) o (1] B0 4 0 2 RE 5 7E
ERERTA AR Z 2R/ BHWE. ZYTElF
FRFRAL i 7 JBE B i5F 43 200 R 285 990 0 i L 43+
AR ANHE i FR) B e TR AR AL (] 2-1D . 254K
BN 2= 5T 25 R o A AR HE R R,
FHiz AR IR B A5 1 1 3R 25 M FE ALK P i i

P
RO I
=y
)

4
:"_Zﬂiﬂ%__‘;
|
e ~— WA,

A e e e //LJ

LT

o

SRz

W A2

Heit

K 2-1 29 Bk g AR R 2 W A A L 3R EE 45 THER S 1R FIRRAL 25 ok B AR AR X R

E£—T BARAVNEREEZ

2o T BN EER N IR RS (N2

A T 77 A A )2 U AR B FR 2536 Cn
4

Jo 1) Wl WC A I » 5 93 A B B A R BB ASE (s
FEE 0D 5 EA AR DA 24 ) 30 5 3o AR 1 HE ik i
MARPTEER . 753X 8638 72 o 25 ) 4 1 #RE  at
AR R /Mg b B2 40 D 5.2 )2 (n B RO 4
R . RV A5 T 4R I 45 # A A T 1 4 i



T2 1A PN e O B AS 57 B, 2 3 P O X
AR e PR AR

—. Sypidd SRR 5 X

WHAYW S FREEMR K, NE 7, gk
(lithium) , A F) 50 000, 41 if ¥4 5 fR g, (H 45 K £
BAE 100~1000 Z [8], X L2545 F LAA R F
I o A MR, A Bt OK IS HEY 8D LRy
BRI Y HO Mgk ikt is (g Esha M5
Y80 (E 2-2).

e
i )

B 2-2 2595y F3d i 40 e Rty 75 =X

(—) et (filtration)

25957 T8 B T R R 538 3 R Bl A
38 1 441 i A A 7K M 3 38 (aqueous channel) H 4
JHO P ) — ) B 3% 55 — M FR R 8 L, R W Bh B as
(passive transport) , {4 Py K Z5 550 40 fg , 4n 45 B
J 38 | DA R TE 45 b R 40 M R A K PR B AR /N, B
BN 4~8A(1A=10 "m), R G4 F /I
F 100~150 By 259581 , e B (Li*) B,
RESE, T H R RERAKE YR, 7T LARAR MR,
WA DR IEAR A . 5 40 B %) K 1 3 3 AR
B, K50 E 40105 b B 4 M 2 8] A FLBR B4 AT
ik 40A L)k (60~120A), 4> T8 A 520 000~
30 000 # th BT , s R 25025 ¥ n] 2 B 40
M b Bz Al pFLpR gt . {HR, IR T 3
R AR IE R RS X Bk ASE , KR4y
B 40 1 5 BE TCFLBR , 2590 A BB LASE i O X3 X
L 5 2 ofn A T A I 2 4R

BARRZHICHLE TN, & LA 1 40 i i)
K 3 3 5 AT e 4 A ) 2 R R B e
frzECn ClHO sk E L EHLH (i Na™ . K*) i
.

() 8y 8 (simple diffusion)
a7 A BRI 4 K 22 %502 W ok 40 B T )

o AEMAEZGY 23T LU BT B 0BGV Ve v 1
TYI MU IR 52 » N B 2238 3k 4 Ff JECHR 767 2
PG R BB 52, B XFR B 3h 8 (passive
diffusion) ., 3 ot 440 M FB ) 2 2 5 S 7 0 25 4
WRBE 2= MZ5 YIRS BERRIE B . 25 W B v B LA 3
WK S K D BCRBCE R, R, H R 2
IR S T A A RE R 40 LB, 7K AR
IRV AN T 388 2o 40 R i 245 00 7 A8 g s 1
[l 7575 B A — 5 B9 7K 9 1 A R T 3 5t 4
i)

(=) A= (carrier-mediated

transport)

VR4 MR LA FR5K Y 5 B 28 1 (trans-
membrane protein) , $5 fill {4 P i) — L6 5 B2 19 N IR
PEAE Y (Al BB R LR SRE T
2Pt 40 . 5 7R 1 7 40 AR R A — U 5
LY R AEBEYRS )G KA RIS, FE 4
BB E) 75 — MK S5 & B N IR Y R B 25 R 1
XA T R A BB

B ZNEARNE Y RA EEST
(specificity) ; Ry ¥ L 1 5 BAR 45 & 74 fE i T
20 RO PR T 2B A ) 5 R A R, O LA AR A4 Csat-
uration) ; G5 ¥4 48 {81 ) 24 ) B P9 TR 1 ) ok AT 3% S
&) —#R A4 M 2 A 7% 4+ (competition) , 3 7] & 4=
i G M ] (competitive inhibition) ,

Bl iz FEEAETE S /NE IBIE | M-k 5
RN 8 I8 1 25 W) %35 . PR (3 (P-glycopro-
tein) 2 —HEW FH BB, ZHEET S/
H kil & 11 2 & (brush border membrans) . lH /]y
& B I AR 7R 2 25 A R 43 A
AIHBR P R EEEIEA.

ki FEA E i B 5 Y Bom i
g W

1. 3% IE (active transport) F iz
T ZAERE, RE B A H R UE T ATP MK, 5
S (A Ok IR T HoAh B3 F 40 Na™ f4 i fb 256 3 .
FEhEE T A B Y. X Xt
1A AR ) o D e 2 38 SR B 7 3, LA Rl T
MxEY Em =LA EEARNAGYEEREE

AR 25058 2 T L B4 N T NE
21 Y 0 JHF 40 B B LA 3 Bh% 3B SRR TG .

2. SBUY B (facilitated diffusion) X FPER
REEE TR S R R R E R A
e, A BB B A2 2= 08 , BT DA SEBR | — Fh gt
H¥iE. ST BATIMRA Y RS, 4

e}ia




R B, 2B miER I EE AL AN H
UM (methotrexate) #E A H 41 S L 5 L8
B %z .

. g ridad 4Rt K %

(—) BYNEREEREVERRE

% K 2B PTH) R 55 BRI (weak acids) 5% 5555
P (weak bases) H, i Jit , 744 W N 298 A [F] #2 B2
IR E ., 4T & (JEf# B %Y, unionised form) 24
YIgiK T 3 AR » 5 LA B9 B0 O =X 38 o 4 g
JiE ; B8 7B (ionised form) 25 ¥R PE &, A 5 i i
o1 a5 Y RS R 2, X R B R R N B F R Cion
trapping) .

& 4% Hederson-Hasselbalch 223, 55 BR 14 24
YITE R P A B8 S i =R

HA=—H"+ A"
HA Jy5r TRIZ5Y), A NS T RIZ5Y) .

[H' A" ] _
A -~ K

Kp, K, e w . SR G205 .

— log[ H" ] — log [ﬁ;\] =—logK,

Bk —log[ H" 128 pH; —logK, A pK.,# :

log ——[[ﬁ;él' = pH — pK,, HJi: %;I—éj]‘ =

10" AT FR R
[A7] —_ 1OpH7pK_

[(HA]
SR Z5 N N
B+ H' — BH*
B R4 FRIZ5Y), BH NE TRIZ5Y).

[H'1[B] _
(BAT] &
[BH"] _
log Bl
ZWE T 15 .

[BH'] _
[B]

pK, —pH

pK,—pH

10

PR pH X 55 R =X 55 B 1 245 00 A% 25 114 % o).

WA 2-3.
REBWELGY IS RAEY, — TR
JEFAN 1.2.3 51 4 MR T2 A i 8 20 5 R

AR . 1 i AU 28 %, U 2, Ji W WE ( pyrime-
thamine) R — MR EE IR T, WAk,
B R T, DR R, AN REE AR . 55
fiff IR PO B S AR BE TE pHL R (LR KR A X 259
HIEREME NEE, W pH A EE RN
1.5~7, R A 5. 5~8, Wt K# pH 21k
Xt AR LE PRV EIE T A 25 4 BT RE 7R A B 3 A I R
B, WA E % (phenobarbital) #4 ¥ B 7€ 5%
PEPR N EEAEBRPE R AR 7 £ . bt e i F 245 3€
BH (mecamylamine) A 55 58 1% , 7E BR 14 FR P H9 1&
B BE JLF- SR B IR Y 80 £%

Yo
()

3
(=]
|

£ ]
B .
% :
- e e et
g8 .
Gl ;
% :
R 20 :
E R (HA)
T I L3 I I : I . I L |
=3 =2 =i 0 1 2 3
fikpH pH-pK. FipH

P 2-3 . (AW pH X 55 MR AE SR 55 0 25 )

(D) EEN REENRERS
BE

25y LA B A =B A 2 MR L BR T 24
W it B3 BE AR ) pHL RZ R S, 259 73 T B T
32 B R 2 (B (S B[R] 38 3 B 25 9 3 T80 38 /0
M 25 22 (C, — G VIR R Gl 3B R
¥ (permeability coefficient) FIJEF R KA X,
PR E AR KBS T, A0l /N » 2590 38 3 40 il
FR AR 2 Y 8 B Oz L PR AR/ A8 B (A B 1R
XEHEMNLGAERMFE THIXR, FRR Fick
Ef(Fick's law) ;

% i (B = (G

(=) MRS

LA i 3 Bk A 507 i T S i 4 i A
2k BE 22, 25 W) B I I A AE R BE PR E T R
— D ER 25 W e B 1L O Bk R L R R, R
259y i1 1 Y R TR B 5 A B R R ) 2 W vk
JEE ) 0L 9 » AT A5 DA 4E R AR K B VR BE 22 (25 %)
B RE R AE BTLE 2G ) MR SO BR , 4 2
Y WA, {58 2 B R B ATT R AR T 2 AL 4 I
B .

o EBDGES R
G )X



