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A bad beginning makes a bad ending (F #H##
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®Pharmacokinetics (1)

Pharmacokinetics

Absorption Principles

Permeation:

(1) Passive diffusion (aqueous or lipid environment) : most common.

(2) Active transport: important for some drugs, particularly larger molecules.

1. Aqueous diffusion:within large aqueous components (e.g. ,interstitial space, cytosol) ;
across epithelial membrane tight junctions;across endothelial blood vessel lining: through aque-
ous pores, allows diffusion of molecules with molecular weights up to 20,000~ 30,000. Driving
force: drug concentration gradient (described by Fick’s Law). The driving force represents a
tendency for molecules to move in the direction of higher concentration to lower concentration

in accord with random molecular motion. &&

& ab0/5ry

absorption [ab'so:pfon] n. W& UL ;absorb W& UK (17 ) = absorption ; & : describe iR —
description (4% 17 )

permeation [ poxmi'eifon] n. B A,&Ed ;perme & T + ation £ 175 &

passive ['peesiv] adj. #BNE) ;K XA :active EEhHHY

diffusion [di'fjuzen] n. ¥ 8, f53%, 85t ;dif>dis 2 FF (#, display B/ ) + fus ¥ 3 (4,
refuse $E48 (re [B] + fuse—> Bl —>E4E) ) + ion & 175 H—>2 FF M~ Ek, ¥ #k

aqueous ['eikwios] adj. ZKHBY,7KARHY ;aque /K (), aquiculture 7K =3 ) + ous B

lipid ['lipid, 'laipid] n. B8 ;lip(o) AR (#,lipase ARATEE) + id /5 4 ; (I ) fat B B ; adipose
Jig W7 6

environment [in'vaioronment] n. 353§ ;en U/ + viron A B + ment—# ¥

common ['komen] adj. FE[FAY;com £ F + mon B —— 3t [F] — B — 3t [F #9 ; commonly
3L [7] b ; [R] SCiA] : generally ; ;2 LA : rarely , unusually

active6 ['eektiv] adj. TEBRAY; K i :inactive A% BRI
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transport [treens'port] n. iB#;trans 1L (#, transfuse Hilfl (trans 5F + fuse B HE—~>M —
ABEDH — N A—HL)) + port B (], export 1§ O (ex #F + port S >~H O))

important [im'portent] adj. EEH;im [ A + port # + ant KK~ H A HFH N RE—~
FH OB RA>EEM ; K i ;unimportant ; (3 ) import # 0 (im K + port # [J)

particularly [pa'tikjulsli] adv. $FBk#b; (3 )partial 48

within [wid'in] ». P, Bk K X8 without §h il

large [lad3] adj. KEM;[F XA :huge, big; X XA :small, little

space [speis] n. Z[E] ;{3 )spacious FIH (B KEZHA)

cytosol ['saitousol] n. HHMIEE A ; cyto 40 M (B, granulocyte ¥ 40 Bl ) + sol JiE BE — 41 ffg
95

across [o'kros] adv. MEat, %t ;R XA : cross, transverse

epithelial [.epi'0iljal] adj. _EF I (epi L) ;endothelial PJ B B (endo ) ;mesothelial [8] &7
#) (meso H[8] )

membrane [ 'membrein] n. B8 ; (3 )member &5

tight [tait] adj. $&9; (8 )sight F R ,right 316, thigh X8, i

blood [blad] . Ifi;{(i2)hemo ifil B (4, hemoglobin ML£T 3 ) ; (3E ) flood Btk

vessel ['vesl] n. M‘E, A% ; () vascular il &Y

lining ['lainig] ». Ft%};line Z&&—lining WL~ $t

molecular [mou'lekjuls] adj. 4+F # ;molecule 4} F ; atomic JEF 1

interferon [into'fioron] n. T & ;inter B E 2 [8] (B, interplay #§ EAVEF ) + fer % fer
# (Y, confer B#F ) + on F(proton HF)

sclerosis [sklio'rausis] ». #4k ;K X1 :softness _

antigen ['entidzen] n. $UR; anti HT(#, antidepressant LM ABZY ) + gen JE (5 , collagen
JBEIR )

recognition [rekag'nif(a)n] n. HH; re B + cogni &1 + tion AW G R —~FH—iRS], A

force [fos] n. HE,RHN ;3 )reinforce M

concentration [ konsen'treifon] n. O, Q& ;con 3R [#), constriction W45 (con
[ + strict BR &) + tion )5 4)] + centr H.0> + ation 4 /5 B — [ ] Po—-Eh-%
BE ; (¥ ) density B

gradient ['greidiont] adj. BB ;grad 2 (4 ,graduate B0\l (GE HH%:88) ) > & > &

tendency ['tendonsi] n. {81 ;tend 1 (#),extend MR ); fia] S el — {1 JR— 4 o] 1 ] dli-
mension 4, %5 [i] ; two-dimension % ; three-dimension = %

direction [di'rekfon,dai'rekfon] n. 7 ;direct B EE + ion BHEREE~HE >

lower ['lous] adj. MEE;low 1% +er A H KB H—~EMHLY s 1 3l i B O IR

random ['reendom] n. P, L& ;ran-run M + dom J& B (freedom B i) —F.M— B &,
&

motion ['meufon] n. i&3h, 31k ;mot(e) 3 (1, motion &3] + ion £ 171/5 &
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A traditional way of thinking about this is to imagine a fluid-filled container which is two sec-
tions divided by an imaginary plane. The solution on one side is more concentrated in terms of
some dissolved substance that is the solution on the other side of the boundary plane.

Recall that the molecules move randomly, suggesting that sometimes a molecule initially in
the “low concentrauion” section can move to the “high concentration” section. However, on
balaoce. It is more likely that based on probability molecules will tend to move from the higher
concentrations side to the lower concentrations side. Suppose that initially there are 2, 000
molecules on side A and 1,000 molecules on side B. After a while we look again and find that
there now are 1750 molecules on side A and 1250 molecules on side B— a new ratio is been es-
tablished, but the process continues until the ratio is approximately 1:1.

Plasma protein-bound drugs cannot permeate through aqueous pores.

Charged drugs will be influenced by electric field potentials(membrane potentials, impor-
tant in renal, trans-tubular transport).

2. Lipid diffusion:

(1) Most important barrier for drug permeation due to: many lipid barriers separating body
compartments.

(2) Lipid: aqueous drug partition coefficients described the ease with which a drug moves
between aqueous and lipid environments.

(3) Ionization state of the drug is an important factor: charged drugs diffuse-through lipid
environments with difficulty. pH and the drug pKa, important in determining the ionization
state, will influence significantly transport (ratios of lipid- to aqueous-soluble forms for weak
acids and bases described by the Henderson-Hasselbalch equation: Duncharged form: lipid-solu-
ble; @charged form: aqueous-soluble, relatively lipid-insoluble (does not pass biological mem-
branes easily) .

Henderson-Hasselbalch Equation

General form: log (protonated) /(unprotonated) = pKa— pH.

traditional [tro'difon(a)l] adj. {5508y, BBIMY, D& AE VLK ; tradition 4 + al B &
W5 %

imagine [i'meedsin] ve. A, 14, (¥ )imagination A& ;image X, &%

plane [plein] ». @, %#l,KF, B

solution [so'ljw:fon] n. ¥ ;(id)solute Z¥ J& ; solvent g |

substance ['sabstens] n. ¥/ ;sub 7ZE T + stance WM T B W R — Y R

boundary ['baunderi] n. #R,4FFRL; = border

sometimes [ 'samtaimz] adv. HB; (3 )sometime X ,RH
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molecule ['molikju:l, 'mau-] 7. 4 F;i;mole(¥ &R Fid,B/R) + cule /D> /NEKR T4+ F;
molecule 77 F—>cell #li ff§— tissue 4 ~>organ 2§ B —system & & —body A&

initially [i'nifali] adv. BIH;E A : primarily; & X7 : finally

section ['sekfon] n. 4>, H ;[R] XA : partion

however [hau'eve] adv. #RTii;how + ever MR /5 %K (#], whatever Tt QT , wherever &
A0 )R8 A ] — SR i

balance ['balons] n. Y4 ;&K i :imbalance A #F

likely ['laikli] adj. I BEH#b ;unlikely /R AT 88 ;impossibly 7R A] f

probability [iproba'biliti] . ATREME, SUsR 1 , #E3% ; probable R AT BERY + ility 4 175 &

ratio ['reifiou] n. H.H;rate(R)HWTE

process [pro'ses] n. L ;pro B + ces—>ced FE— i E— R, 4T

approximately [oproksi'matli] adv. K% ;ap—>ad MIRZ X (AE=A“p"H“d"FT)
+ proximate i [ #, proximal 3 {8189, 483589 ) + ly BliA 5 &

plasmh ['pleezmo] n. ¥, I8 ; (#, cytoplasma 3 yendoplasma P 3% ) ; serum [ 3&

electric [i'lektrik] adj. W&, SHH, BN, B, 5, ; (i) electronic B, FHY

field [fild] »n. JREF, 09,4048 ; [ A :landscape

renal ['rinl] adj. ) ;renal B (41, renin B %) ;7 Lid :kidney BB , nephro & 1

barrier ['beerio] n. W4 ;bar(r)RFF + ier ¥ (5 %) o4t

partition [pa:'tifon] n. 4>&1, R4 ;part F4> + ition 4 G B~ B— 55— 84—~
538, R4y

state [steit] n. ARZS;F XA :status KA

factor ['fekto] n. B ;fact (Y, manufacture & (manu F)) +or A (H, tran-
sistor SRIEE )M Y- REANY -HE

difficulty ['difikelti] ». B ; R X7 : uneasiness; difficult EERERX(EAERN)

influence ['influsns] n. S Wi;in (84 (#], infuse M) + flu F (B, affluent £ HFH) +
ence Z1A/5 H—>WA R T—>(L74) B ; (3 ) affect # W ;influenzae J& §

equation [i'kweifon] n. %3 ;equ 2% (B, equal FHZEAY ) + ation EZRAES

uncharged adj. WAHREH, K (F)EA ;un R, unknown REIEY) + charge BLAF + ed
B4R

biological [bais'lodzikal] adj. 4 H1% 89 ; bio 4 41 (#1, biology 4 ¥1% ] + olog (v) % #t
(#Y, microbiology M 4E=M% ) + al B A F S B

general ['dzenaral] n. DO—MHK,0O2 51

relative ['relotiv] n. Xt ;re B » X (4, renounce fF 3 (re B + nounce W T i~
FF3) ] +lat B + ive EEARE~BR—~B R MW ; (12 ) absolute #& X 1y
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(1) The lower the pH relative to the pKa the greater fraction of protonated drug is found.
Recall that the protonated form of an acid is uncharged (neutral) ; however, protonated form of
a base will be charged.

(2) As a result, a weak acid at acid pH will be more lipid-soluble because it is uncharged
and uncharged molecules move more readily through a lipid ( nonpolar) environment than
charged molecules.

(3) Similarly a weak base at alkaline pH will be more lipid-soluble because at alkaline pHa
proton will dissociate from molecule leaving it uncharged and again free to move through lipid
membrane structures.

Lipid diffusion depends on adequate lipid solubility. Drug ionization reduces a drug’s abili-
ty to cross a lipid bilayer. Drugs that are weak acids or bases.

A weak acid is a neutral molecule that dissociates into an anion (negatively charged) and a
proton (a hydrogen ion). Example: CiH,0,COOH & CGH;0,C00™ + H' . Neutral aspirin
(CsH,0,COO0H) in equilibrium with aspirin anion (CsH;0,CO0 ™) and a proton (H* ). Weak
acid: protonated form—neutral, more lipid-soluble.

Weak base: a neutral molecule that can form a cation (positively charged) by combining
with a proton. Example: C;,H,;CIN;NH;* & C;,H,,CIN;NH, + H* . Pyrimethamine cation
(Ci2Hy CIN;NH; ") in equilibrium with neutral pyrimethamine (C12H,;CIN;NH,) and a pro-
ton (H" ). Weak base: protonated form — charged, less lipid-soluble.

3.8Special carriers:

(1) Peptides, amino acids, glucose are examples of molecules then enter cells through spe-
cial carrier mechanisms.

(2) Carriers: active transport describes an energy requiring process which is saturable,
meaning that transport is probably against the concentration gradient and involves a finite num-
ber of carriers, hence the process must be saturable when all carrier sites are filled. Facilitated

diffusion, while not requiring “energy” is also saturable (limited number of carrier sites). @&

/37

fraction ['freekfon] n. B4 ;fract 31 (), refract WE )~ (I —) &4

neutral ['njurtral] 7.  #37 #;neutro FEI B9, 837 B9 (B, neutralize s F); (3 ) neuro F
28 (#1, neurology W2 H5% ) ; neutrality 4 B2

result [ri'zalt] n. %5R(&3),% B () ; result from KRB (H);result in BB (E);
insult 2 ; consult V7§

readily ['redili] adv. SR&#h, KR, A5 H sread(y) HE & B9 + ily BIAJS

similarly ['similoli] adv. [FREH#, 2T ;similar HBLEY + Iy BI37)S &

alkaline ['alkslain] adj. WK, BN ; alkal B #, alkaloid EYIW) +ine FR s alkalin-
ization 34k
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proton ['prauton] n. JET ;pro= proto JR#H , 55— (#, prototype JFEL) +on F(iE) photon HF

dissociate [di'soufieit] v. MEEY;dis B + sociate A B HAEE~HE

adequate ['mdikwit] adj. EBKI;ad MR X + equate A FH —~ LLHFHK>K T~
B H ; & X i8) : insufficient

ability [a'biliti] n. BEJ7;able BIAETE (RERY); () ility % W4 7 J5 & (B, stability
Fa M (st ¥ + ablity BB > REB H M1 (1))

cross [kros] n. O8I, O mE,D+F

anion ['endian] n. PBHBF;an+ion BT ;cation AR F

hydrogen ['haidroudzen] n. & ;hydro 7K (#, hydrology /K X% ] + gen JE =K JE—>= (K
HEMEHR)

example [ig'zampl,ig'zem-] n. 40;[F X8 :instance; {IF )ample 2 #H)

aspirin ['eesperin] n. PFJRIILAK; (iE) &K Fid

equilibrium [ ikwi'librism] n. 4 ;equil #§% + ibrium—> % i} # % — P &

phenobarbital [ fi:nsu'babiteel, fe-] n. FEEOHZ(HEHBEEF)

luminal ['ljumineel] n. BXI; (FE)lumenOFHOLHENL) , QO

cocaine [ko'kein] n. W KEHE;(FF)EEFIC

ephedrine [e'fedrin, 'efedriin] »n. BRE K ; (), ephedrine sulfate 5B BE 50 )

acetaminophen [ asi'teeminafon] n. EEE B ;acet BEXE, B + amino 22 + phen B}

proteolysis [ ,prouti'olisis] n. ZZEHE B /KM®E; proteo=protein EBEE + lysis B

fragility [fro'dziliti] n. BESS, 5 ; (I )fragile HBN, BHH

radiographic adj. X XRBHEARK; radio B (), radiology B 5% ) + graphic B &, R
B (8], electromyographic JLES & 4 )

media ['midjs] 7n. B ;medium ME (&K, FH)

label ['leibl] n. %, B&(LH), QMRS T, 471E; (I )liable H X &8, B BN
[ labial JBAR Y, B8 B A9 (labio B &)

chlordiazepoxide [ klo:daieizi'poksaid] n. H & =% %, f/IE 5 ; chlor (o) & (#l, chloro-
form 4} ) + diazepoxide

morphine ['mofin] ». MHEE;GE)ERFIC

special ['spefol] n. $F¥RHY; R Xif: particular 5 89 ; (3 ) especially J& 2 ; specialize %
%Ak (3hiA)

amino ['zminsu] adj. &K ; () ammonia &, 2K ; amine /4L /B ; amnio 3 & (41,
amnioembryonic ¥ REH )

glucose ['glukaus] n. A% ;gluc Ff, B (], glucogen ¥ (gluco ¥5 + gen JE))

enter ['enta] w. #EA; (¥ )enterology BR¥ (HBTFER D)

carrier ['keeris] n. H# ;carry #—>carrier

energy ['enadsi] n. ¥EJ1 M, 15 H1 en (4, enlighten J§ % , 7 2 (en f# + light Y% + en
>ERNEIFR)) +erg IRIE ER +v ISR
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Satufable (unlike passive diffusion) because of limited number of carrier sites—once those sites
are filled, transport rates cannot be increased. A property of carrier systems is that process is
subject to inhibition by other small molecules.

4 .Endocytosis and exocytosis:

(1) Entry into cells by very large substances (e. g. , iron vitamin Bj;— each complexed
with its binding protein — movement across intestinal wall into the blood) .

(2) Neurotransmitter system examples for exocytosis: following neuronal electrical activa-
tion of nerve endings, two steps may be initiated: storage vesicles containing neurotransmitter
fuse with cell membranes followed by release or diffusion of contents into the extracellular re-
gion.

Extent of Absorption

Incomplete absorption following oral drug administration is common: for example — only
70% of a digoxin dose reaches systemic circulation. Factors: poor GI tract absorption;digoxin
(lanoxin, lanoxicaps) — metabolism by gastrointestinal flora.

Very hydrophilic drugs not be well absorbed —cannot cross cell membrane lipid compo-
nent.

Excessively lipid-soluble (hydrophobic) drugs may not be soluble enough to cross a water

layer near the cell membrane.

saturable ['seetforabl] adj. WIHFIAY ;sar & (B, satisfy {51 &%)

probably ['probab(o)li] adv. W BBH#b ;] if) : possibly , maybe, perhaps, presumably

against [o'genst,o'geinst] prep. X} ;again X + st 35— X5 H— R XF

hence [hens] adv. Eik; R i :therefore, thus; (2 )R 57 “M” £ R &—~H it

unlike ['an'laik] adj. 5--FAF;;un A(H,uncertain RHE ) ; (3F ) dislike A EIK

property ['propsti] n. #§%;proper £k +ty BIAF B> FEHRWAB 5 H, A FAX
1d] : feature , characteristics

subject ['sabdzikt] ». FHH,EE, B H;sub F (], subway #14%) + ject §F (B, reject 38
B(ARFES))~NEEH T8, 88

inhibition [inhi'bif(a)n] n. M ;in PI + hibit E(H, exhibit BY ) +ion BAFH &
B~ # ; (I )inhabit BT, inherit #B4&

exocytosis [ eksousai'tousis] n. BSN M sex AN (H, exit H ) + cyto 4APE + osis RS

entry ['entri] n. #Aenter #A(FH)>F KL N entry

vitamin [ 'vaitemin,'vi-] n. #E4E K ;vita 15 F] + min B2 T ;vital HEWH

protein ['proutin] n. EE A ;fat BERY ;sugar 3 NEE B = AR E

movement [ 'muvment] n. Z3;move BEN (I, remove i (re £ Al EH—ME , 2 4))



