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Unit One What Is a Drug

1. Text

What is a drug

A drug is any natural or synthetic substance that alters the physiological state of a liv-
ing organism. Drugs can be divided into two groups:

1. Medicinal drugs are substances used for the treatment, prevention, and diagnosis of
disease.

2. Non-medicinal drugs, or social drugs, are substances used for recreational purposes.
Non-medicinal drugs include illegal mood-altering substances such as cannabis, hero-
in, and cocaine as well as everyday substances such as caffeine, nicotine, and alcohol.

Although drugs are intended to have a selective action, this is rarely achieved. There
is always a risk of adverse effects associated with the use of any drug. No drug is without
side effects, although the severity and frequency of these will vary from drug to drug and
from person to person. Those who are more prone to the adverse effects of drugs
includel!7,

1. Pregnant women, who must be careful about taking drugs as certain drugs cause fetal
malformations.

2. Breast-feeding women, who must also be careful about which drugs they take, as
many drugs can be passed on[?] in the breast milk and consumed by the developing
infant.

3. Patients with liver or kidney disease. These illnesses will result in decreased metabo-
lism and excretion of the drug and will produce the side effects of an increased dose of
the same drug.

4. The elderly, who tend to take a large number of drugs, greatly increasing the risk of
drug interactions and the associated side effects. In addition, elderly patients have a
reduced renal clearance, and a nervous system that is more sensitive to drugs. The
dose of drug initially given is usually 50% of the adult dose, and certain drugs are con-

traindicated.
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Drug names and classification

A single drug can have a variety of names and belong to many classes. Factors used
for classifying drugs include their pharmacotherapeutic actions, pharmacological actions,
molecular actions, and cl{emical nature. The generic namel3] of a drug is that which ap-
pears in official national pharmacopoeias. All drugs available on prescription or sold over
the counter have a generic name that may vary from country to country. Newly patented
drugs usually have one generic name and one brand name. However, once the patent ex-
pires, the marketing of the drug is open to any number of manufacturers and, although

the generic name is retained, the variety of brand names inevitably increases.
How do drugs work?

A drug causes a change of physiological function by interacting with the organism at
the chemical level.

Certain drugs work by means of their physicochemical properties and are said to have
a non-specific mechanism of action. For this reason, these drugs must be given in much
higher doses (mg-g) than the more specific drugs.

Most drugs produce their effects by targeting specific cellular macromolecules, This
may involve modification of DNA or RNA function, inhibition of transport system or en-
zymes or, more commonly, action on receptors [*] |

i
[1] proneto W4, ZTF tending to, 5 F------ s Feeeees 8 6 .

(2] passon #HA, XBEMYT transfer, £,
[3] generic name HHMPH/EMNHY LK, EABEHR “BHEL”. “248”7. “EXEK” %, ®¥

R “EREBH” BAE.

[4] receptor ik, HYMIEMBIRZ—.

2. Vocabulary

synthetic [sin'Oetic] adj. GWE, AEH,. Z£60

alter ['alta] wv. AT

physiological [ fizio'lodzikel] adj. %K, £H¥E LK
organism ['oigenizem] n. £k, HHlLE

diagnosis [ daisg'nausis] n. 2H

recreational [rekri'eifenal, -kri-] adj. KFEHE, BRH

cannabis ['kaenobis] #n. (=hemp) XBE, XBRMETETHE

heroin ['hersuin] n. WIKHE, Gk

cocaine [ko'kein]| =n. HFHK., 7 FH



Part One Introduction to Drugs 3

caffeine ['keefin] =~ WHMEER, ZXH OLHEMM

nicotine [ 'nikatiin, -tin] n. A

alcohol ['eelkshol] =n. WK, B

pregnant ['pregnent] adj. %FEW, BEEM, EAEXH, 2FH

fetal ['fitl] adj. BRJLEY, RARY ‘

malformation [ \melfor'meifon] n MEH, BE

kidney ['kidni] = &, (GII"T &R BEF, M, HH

metabolism [me'taebalizom] n. ¥R, ZE

excretion [eks'krizfon] n. (ZHHEPIR) HEd:, HEY

renal ['rinl] adj. FHEHR, BH

clearance ['klisrons] n. &

sensitive ['sensitiv] adj. UK, REH

contraindicate [kontra'indikeit] v [EB2%] 8 (HEHIFES

pharmacological [ fa:maka'ladzikal] adj. ZHHEEH

molecular [mou'lekjule] adj. [4t] 4+ FH), EHATFHRKY

generic [d3i'nerik] adj. [H¥] BH, XK, —BE, HEN, EFEN

pharmacopoeia [ famoko'piza] = ZH#L

prescription [pri'skripfon] n. %%, &F

patent ['peitent, 'patont] n. FBH, WM, EFM; adj. HIFH, THE; v B
i SERIE K& FIRL, HEEF

expire [iks'paia, eks-] . HAi, &K1k, EiH

retain [ri'tein] wt. B3, #HE

inevitably [in'ivaitabli] adv. 7 H] %k b

cellular ['seljula] adj. HMREY

macromolecule [imaekrou'molikjull] ». BEXAF., BHF

modification [ymodifi'keifon] n. Tk, &M%, B

inhibition [,inhi'bifon] =». #%1F, B, 24, E#M

enzyme ['enzaim] n. [44L] B§

receptor [ri'septa] n. 8%, TH&

3. Self-assessment

(1) Put the following into Chinese

natural substance; medicinal drugs; non-medicinal drugs; mood-altering sub-
stances; the nervous system; side effects; the breast milk; developing infant; pharma-
copoeia. )
(2) Put the following into English

HYR AR ARV FERZEBERGENAR, WABEL: F. BRE
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#: BERA; REANE; RABREZHEY; BYNE, AEAEYEILRA; EXEK: &
B THY; ELFEY; —BEAEH; WkHR: FRTZE.

4. Reading materials

(1) Text
Routes of drug Administration

Drug may be administered by a variety of dosage forms and routes of administration.
One of the fundamental considerations in dosage form design is whether the drug is intend-
-ed for local or systemic effects. Local effects are achieved from direct application of the
drug to the desired site of action, such as the eye, nose, or skin. Systemic effects result
from the entrance of the drug into the circulatory system and its subsequent transport to
the cellular site of its action. For systemic effects, a drug may be placed directly into the 4
blood stream via intravenous injection or absorbed into the venous circulation following
oral or other routes of administration,

An individual drug substance may be formulated into multiple dosage forms which re-
sult in different drug absorption rates and times of onset, peak, and duration of action.

The difference in drug absorption between dosage forms is a function of [!J the formu-
lation and the route of administration. For example, a problem associated with the oral
administration of a drug is that once absorbed through the lumen of the gastrointestinal
tract into the portal vein, the drug may pass directly to the liver and undergo the firsz-
pass effect. 2 In essence a portion or all of the drug may be metabolized by the liver.
Consequently, as the drug is extracted by the liver, its bioavailability to the body is de-
creased. Thus, the bio-available fraction is determined by fraction of drug that is ab-
sorbed from the gastrointestinal tract and the fraction that escapes metabolism during its
first pass through the liver. The bic-available fraction (f) is the product of these two
fractionst3] as follow:

f=Fraction of drug absorbed X Fraction escaping first-pass metabolism

The bio-availability is lowest, then, for those drugs that undergo a significant first-
pass effect. For these drugs, a he.patwic‘extraction ratio, or the fraction of drug metabo-
lized, E, is calculated. The fraction of drug that enters the system circulation and is ulti-
mately available to exert its effect then is equal to the quantity (1—E).

To compensate for this marked effect, the drug manufacturer may consider other
routes of drug administration, e.g., intravenous, intramuscular, sublingual, that avoid
the first-pass effect. With these routes there will be a corresponding decrease in the dos-

age required when compared with oral administration.
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Another consideration centers around(*] the metabolites themselves, and whether
they are pharmacologically active or inactive. If they are inactive, a large oral dose will be
required to attain the desired therapeutic effect when compared to a lower dosage in a non-
first-pass effect route. The classic example of drug that exhibits this effect is propranolol.
If, on the other hand, the metabolites are the active species, the oral dosage must be
carefully tailored to the desired therapeutic effect. First-pass metabolism in this case will
result in a quicker therapeutic response than that achieved by a non-first-pass effect route,

One must remember also that the flow of blood throug_h the liver can be decreased un-
der certain conditions. Consequently, the bio-availability of those drugs that uhdergo a
first-pass effect then would be expected to increase. For example, during cirrhosis the
blood flow to the kidney is dramatically decreased and efficient hepatic extraction by en-
zymes responsible for a drug’s metabolism also falls offt5], Consequently, in cirrhotic pa-
tients the dosage of drug that undergoes a first-pass effect from oral administration will

have to be reduced to avoid toxicity.

=g
[1] to be a function of... Feeeeer oL
[2] first pass effect B RFNBL, HMENBNL, XBIHGYRT AN 25 KRB ER.
[3] to be the productof ... and ... feeeer 7 1| RLIRLE KR .

[4] center around % F center on, BERELL---- R,
[5] fall off XH % T decrease, FF{K.

(2) Vocabulary

administer [ad'minista] v. B, B

dosage ['dousidz] n. &, BZH, HE

administration [odminis'treifon] n. #%§, %

fundamental [ fando'mentl] adj. ZEEE, BEARK; n. FEEZFEN
circulatory [sekju'leiteri; (US)'sokjolotairi] adj. 1B
intravenous [intra'viines] adj. #HHH

injection [in'dzekfon] n. &, HE&FH

venous ['vimmes] adj. EEIKH

oral ['oral] adj. OkM, 20O/, OK

multiple ['maltipl] adj. ZEEH, BEM; n F8, &T; ». 50
lumen ['ljumin] =n. [#&] HNE

first-pass effect B RN

portal ['potal] n. A O

vein [vein] = %, &bk portal vein [TEFRK

extract [iks'traekt] n. ZEBY; . HE, XK

bioavailability [ baiouaiveila'biliti] »n. (MR EFREN) £YHHE
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gastrointestinal [ gestrouin'testonl] adj. [fR] B S5##; gastrointestinal tract B JBif

ultimately ['altimstli] adv. BJE, %:F

compensate [ 'komponseit] wv. f&if, FpEE

intramuscular [iintro'maskjula] adj. PLHE

sublingual [sab'lipgwal] adj. EFTFTH, & TRH

metabolite [ mi'tebolait] = LY ‘

therapeutic [Bera'pjuitik] adj. 8IFH, BIF¥M; n BITH, BIT¥R

propranolol [ prau'preenalol ] n. L&) OB8E (—FhB-ZkEBEN, ATFRITLBREF.
LEFHE)

cirrhosis [si'rousis] n [E] FFEE4L

hepatic [hi'petik] adj. FFHY

extraction [iks'traekfon] n. #E, By, (4] 8B &, X%

cirrhotic [si'rotik] adj. [(E] JFEME{LEER); cirrhotic patient FFEE{LEE A

toxicity [tok'sisiti] n. FEM



Unit Two Fate of Drug after Absorption

1. Text

Fate of Drug after Absorption

After absorption into the general circulation from any route of administration, a drug
may become bound to blood proteins and delayed in its passage into the surrounding tis-
sues. Many drug substances may be highly bound to blood protein and others little-
bound. For instance, when in the blood stream, naproxen is 99% bound to plasma pro-
teins, penicillin G is 60% bound, amoxicillin only 20% bound, and minoxidil is un-
bound,

The degree of drug binding to plasma proteins is usually expressed as a percentage or
as a fraction (termed alpha, or a) of the bound concentration (Cp) to the total concen-
tration (C:;), bound plus unbound (C,) drugtl.

a=Cy/(Cy+Cp)=C,/C:

Thus, if one knows two of the three terms in the equation, the third may be calculat-
ed. Drugs having an alpha value of greater than 0. 9 are considered highly bound (90% or
above); those drugs with an alpha value of less than 0. 2 are considered to be little (20%
or less) protein bound. )

Bound drug is neither exposed to the body’s detoxification (metabolism) processes
nor is it filtered through the renal glomeruli. Bound drug is therefore referred to as the
inactive portion in the blood, and unbound drug, with its ability to penetrate cells, is
termed the active blood portion. The bound portion of drug serves as a drug reservoir or a
depot, from which the drug is released as the free form when the level of free drug in the
blood no longer is adequate to ensure protein saturation. - The free drug may be only slow-
ly released, thereby increasing the duration of the drug’s stay in the body. For this rea-
son a drug that is highly protein bound may remain in the body for longer periods of time
and require less frequent dosage administration than another drug that may be only slightly
protein bound and may remain in the body for only a short period of time. Evidence sug-
gests that the concentration of serum albumin decreases about 20% in the elderly. This
may be clinically significant for drugs that bind strongly to albumin, e.g., phenytoin,
because if there is less albumin available to bind the drug there will be a corresponding in-
crease of the free drug in the body. Without a downward dosage adjustment in an elderly

patient, there could be an increased incidence of adverse effects.
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A drug’s binding to blood proteins may be affected by the simultaneous presence of a
second (or more) drug(s). The additional drug(s) may result in drug effects or dura-
tions of drug action quite dissimilar to that found when each is administered alone. Salicy-
lates, for instance, have the effect of, decreasing the binding capacity of thyroxin, the
thyroid hormone, to proteinst?], Phenylbutazone is an example of a drug that competi-
tively displaces several other drugs from serum binding sites, including other anti-inflam-
matory drugs, oral anti-coagulants, oral anti-diabetics, and sulfonamides. Through this
action, the displaced drugs become less protein bound and their activity (and toxicity)
may be increases. The intensity of a drug’s pharmacologic response is related to the ratio
of the bound drug versus free, active drug, and the therapeutic index of the drug(].
Warfarin, an anticoagulant, is 97% bound to plasma protein leaving 3% in free form to
exert its effect. If a second drug, such as naproxen, which is strongly bound to plasma
proteins is administered and results in only 90% of the warfarin being bound,  this means
that 10% of warfarin is now in the free form. Thus, the blood level of free warfarin (3%
to 10%) has tripled and could result in serious toxicity. The displacement of drugs from
plasma protein sites is typical in the elderly who normally are maintained on numerous
medicines. Coupled with the aforementioned decrease in serum protein through the aging
process the addition of a highly protein-bound drug to an elderly patient’s existing treat-
ment regimen could pose significant problems if the patient is not monitored carefully for
signs of toxicity.

In the same manner as they are bound to blood proteins, drugs may become bound to
specific components of certain cells. Thus drugs are not distributed uniformly among all
cells of the body, but rather tend to pass from the blood into the fluid bathing the tissues
and may accumulate in certain cells according to their permeability capabilities and chemi-
cal and physical affinities. This affinity for certain body sites influences their action, for
they may be brought into contact with reactive tissues (their receptor sites) or deposited
in places where they may be inactive. Many drugs, because of their affinity for and solu-
bility in lipids, are found to be deposited in fatty body tissue, thereby creating a storage
place or drug reservoir from which they are slowly released to other tissues. ‘

i3
1] bound plus unbound (C,) 3} total concentration B[Rl {7 #& .

[2] the thyroid hormone X A&, #—3 W% thyroxin, MR B H B ABRIZER “the binding capaci-

ty of thyroxin to proteins”, B RERLABEOR LYREA.
[3] theratioof... and... ==+ Feeeoee ZH.

2. Vocabulary
fate [feit] n. X¥, iz, BK; vt. &, BW
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absorption [ab'sopfan] n. R

bound [baund] adj. &&H, BRHBM; v. E&, BHE

protein ['prauti:n] = [44k] BBEME; adj. BHEMN

naproxen [no'proksin] =n. [#] FEENE, ZEE FiR. B, HFD)
plasma ['plezmo] n. [fR] Mm%, K, (W] FEFH, ¥HFX
penicillin [,peni'silin] »n. [%] HFBE

amoxicillin [aymoksa'silin] =»n. [Z§] BEFEFER, MEMHMK
minoxidil [mi'noksidil] =, [#§] £EE

concentration [ konsen'treifon] n. M4, KB

filter ['filta] n. MUESF, FFik; . S, BE, ALBERE; vi. Bd, BA
glomeruli [gloimerju'li] =». [E] /M

penetrate ['penitreit] vt. F&, B&E; vi. BF, BE, K@
reservoir ['rezovwa: ] n. KE, EKH

depot ['depsu; 'di:-] n FERE, GFE, b4y

saturation [ saet[s'reifon] n. MF CRRZE); WHEF

serum ['siorom] =. [M{E, HFFME

albumin [zl'bjumin] ». [4£4] HEH, HEHQ

phenytoin ['fenitoin] = [#Z§] FEZHK

simultaneous [;simoal'teinjos] adj. RiBTH, FIBT R4

salicylate [sa'lisileit] n. [{b] KL

thyroxin [@ai'roksin] =n. [44] HRBE, PREEE

thyroid ['Qairoid] ». FRME, BR&KE

hormone ['hoimesun] n. f/REFE, KFE

phenylbutazone [fensl'bjuitezoun] n. [Z§] EETEE (BEED
displace [dis'pleis] wvz. B, Bi#; . 8

anti- ['eenti] [AIR] RA “RM, WEH” Z XL

inflammatory [in'fleemotori] adj. REH, KIEM

coagulant [kou'aegjulont] n. BEZN, MM

diabetic [ daio'betik, -'biitik] adj. [BE] BiIRKEN; n. BRERHE
sulfonamide [;salfou'nemid, sal'fonemaid] =». [Z1 BWELY
intensity [in'tensiti] =. 3RZU, BIZ, BE; B

warfarin ['wodforin] n. [Z§] #eEkk

triple ['tripl] »n. =¥ adj. =FW; v. =T vi. WEZLH
aforementioned [a'fomenfond] adj. FiRES, BIRM

regimen ['redsimen] n [B] KITHE, B, Bk

monitor ['monite] 2. B, WHLES, IIEESS; o WE; v. BE
component [kom'paunent] =z, f4>; adj. AR, HWERK
accumulate [a'kjurmjuleit] » BRE, HEH
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permeability [ipaxmia'biliti] »n. B&E¥E

capability [ /keipa'biliti] = (LBR) 86N, 8, &R, B%H
affinity [o'finiti] n. EFMA

solubility in lipids Jg¥E#:

3. Self-assessment

(1) Put the following into Chinese

the general circulation; routes of administration; plasma proteins; the total concen-
tration; unbound drug; renal glomeruli; an elderly patient; increased incidence of ad-
verse effects; simultaneous presence of a second drug; duration of drug action; pharma-
cologic response; affinity for and solubility in lipids; treatment regimen; fatty body tis-
sue.
(2) Put the following into English

GYSLEONGSE; FERENMBRENESL:; AXNP=HPHHT; FEH
FEEIRE S ; P ERANEENE; FIEHRA - BEKXY 20%; XBHRE -
HREERE; FHATESERARZE;, BHYREBRERMAT .

4. Reading Materials

(1) Text
Excretion of Drugs

The excretion of drugs and their metabolites terminates their activity and presence in
the body. They may be eliminated by various routes, with the kidney playing the domi-
nant role by eliminating drugs via the urine. Drug excretion with the feces is also impor-
tant, especially for drugs that are poorly absorbed and remain in the gastrointestinal tract
after oral administration. Exit through the bile is significant only when the drug’s reab-
sorption from the gastrointestinal tract is minimal. The lungs provide the exit for many
volatile drugs through the expired breath. The sweat glands, saliva, and milk play only
minor roles in drug elimination. However, it should be recognized that if a drug gains ac-
cess to the milk of a mother during lactation, it could easily exert its drug effects in the
nursing infant. Example of drugs that do enter breast milk and may be passed on to nur-
sing infants include theophylline, penicillin, reserpine, codeine, meperidine, barbitu-
rates, diltiazem, and thiazide diuretics. It is generally good practice for the mother to ab-
stain from taking medication during the period of time she is nursing her infant. If she

must take medication, she should abide by a ‘dosage régimen and nursing schedule that
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permit her own therapy yet ensure the safety of her child. Not all drugs gain entrance into

the milk; nevertheless, caution is advisable. Manufacturers’: package insert!!] contain
" product-specific information (usually in the “Precautions” section) on drug migration into
"breast milk.

The unnecessary use of medications during the early stages of pregnancy is likewise
restricted by physicians, because certain drugs are known to have the ability to cross the
placental barrier and géi'n entrance to the tissues and blood of the fetus. Among the many
drugs known to do so after administration to an expectant mother are all of the anesthetic
gases, many barbiturates, sulfonamides, salicylates, and a number of other potent
agents like quinine, meperidine, and morphine, the latter two drugs being narcotic anal-
gesics with great addiction liabilities. In fact, it is not unusual for a newborn infant to be
born an addict due to the narcotic addiction of its mother and passage of the narcotic drugs
across the placental barrier.

The kidney, as the main organ for the elimination of drugs from the body, must be
functioning adequately if drugs are to be efficiently eliminated. For instance, elimination
of digoxin occurs largely through the kidney according to first-order kinetics; that is, the
quantity of digoxin eliminated at any time is proportional to the total body content. Renal
excretion of digoxin is proportional to the glomerular filtration rate which when normalt?}
results in a digoxin half-life that may range from 1.5 to 2. 0 days. When the glomerular
filtration rate becomes impaired or disrupted, however, as in an anuric patient, the elim-
ination rate decreases. Consequently, the half-life of digoxin may be between 4 to 6 days.
Because of this prolongation of digoxin’s half-life, the dosage of the drug must be de-
creased or the dosage interval prolonged, Otherwise, the patient will experience digoxin
toxicity. The degree of impairment can be estimated by measurements of glomerular fil-
tration rates, most often by creatinine clearance determination(®*}. Usually, however,
this is not feasible and the patient’ s serum creatinine value is used within appropriate
pharmacokinetic equations to help determine a drug’s dosage regimen.

Some drugs may be reabsorbed from the renal tubule even after having been sent there
for excretion, Because the rate of reabsorption is proportional to the concentration of drug
in unionized form, it is possible to modify this rate by adjusting the pH of the urine, By
acidifying the urine, as with the oral administration of ammonium chloride, or by alkalini-
zing it, as with the administration of sodium and thereby alter its prospect of being reab-
sorbed. Alkalinization of the urine has been shown to enhance the urinary excretion of
weak acids such as salicylates, sulfonamides, and phenobarbital. The opposite effect can
be achieved by acidifying the urine. Thus, the duration of a drug’s stay within the body
may be markedly altered by changing the pH of the urine, Some foods, such as cranberry
juice, can also serve to acidify the urine and may alter drug excretion rates,

The urinary excretion of drugs may also be retarded by the concurrent administration



