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Clinical Investigation mss———sss————————

Nicotine Metabolism and Intake
in Black and White Smokers

Eliseo J. Pérez-Stable, MD; Brenda Herrera, M3; Peyton Jaccob I, PhD; Neal L. Benowitz, MD

Context.—Racial differences in tobacco-related diseases are not fully explained
by cigarette-smoking behavior. Despite smoking fewer cigareites per day, blacks
have higher levels of serum cotinine, the proximate metabolite of nicotine.

Objective.—To compare the rates of metabolism and the daily intake of nicotine
in biack smokers and white smokers.

Besign.—Participants received simultaneous infusions of deuferium-labeled
nicatine and cotinine. Urine was collected for determination of total clearance of
nicotine and cofining, fractional conversion of nicotine fo cotinine, and cotinine
elimination rate. Using cotinine levels during ad libiturn smoking and clearance data,
the daily intake of nicotine from smoking was estimated.

Setting.—Metabolic ward of a universily-afilliated public hospital.

Participants.—A total of 40 black and 39 white smokers, average consumption
of 14 and 14.7 cigarettes per day, respeciively, of similar age (mean, 32.5 and 32.3
years, respectively) and body weight (mean, 73.3 and 68.8 kg, respectively).

Main Outcome Measures.—Clearance (renal and nonrenal), haif-life, and vol-
ume of distribution of nicotine and cetining and the calculated daily intake of nicotine.

Resuits.—The total and nonrenal clearances of nicotine were not significantly
different, respectively, in blacks (17.7 and 17.2 mL- min~-kg™"} compared with
whites {19.6 and 18.9 mL-min™*-kg™") {P=.11 and .20). However, the total and
nonrenal clearances of cotinine were signiticantly lower, respectively, in blacks
{0.56 and 0.47 mbL-min"-kg™) than in whites (0.68 vs 0.61 mL-min~-kg™;
F=.008 for each comparison). The nicotine intake per cigaretie was 30% greater
in blacks compared with whites (1.41 vs 1.09 mg per cigareite, respectively;
P=.02). Volume of distribution did not differ for the 2 groups, but cotinine half-life
was higher in blacks than in whites (1064 vs 950 minutes, respedctively; P = .07).

Conclusions.—Higher levels of cotinine per cigareits smoked by blacks com-
pared with whites can be explained by both slower clearance of cotinine and higher
intake of nicotine per cigarette in blacks. Greater nicotine and therefore greater to-
bacco smoke intake per cigarette could, in part, explain some of the ethnic differ-

ences in smeking-related disease risks.
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LUNG CANCER and chronie obstrue-
tive pulmonary disease (COPD) are pri-
mayily diseases of cigarette smokers, with
estimated smoldng-attributable mortali-
ties in excess of 80% among both men and
women.' The ihcidence and mortality of
lung cancer and COPD differ by race and
sex between blacks and whites™* Black
men have a higher incidence of and mor-

tality from lung eancer than do white men,
while rates among women are similar in
these 2 racial groups2? Differences in
smoking rates and socioeconomic status
between blacks and whites explain most
of the observed differencesin lung cancer
incidence and mortality among men?
However, available evidence indicates
that blacks have a lower rigk of develop-
ing and dying from COPD compared with
whites, and this diserepancy in racial dif-
ferences in smoking-related diseases is
unexplained.? Inaddition, the risk for lgw-
birth-weight infants among black women
isgreaterthan thatforwhite women after
adjusting for cigarette consumption?®

See also pp 135 and 179.

Cigarette-smoking behavior differs
substantially by race and sex in the
United States.” Blacks have had an over-
allt higher prevalence of cigarette smok-
ing since 1965, but data for 1994 show
similar overall rates, with 26.3% of whiies
and 27.2% of blacks reporting current
cigavette smoking ® However, sex differ-
ences persist as black men continue to
smoke at higher rates than white men
(83.9% vs 28.0%), while black women
smoke at lower rates than white women
(21.8% v524.7%).F Black smokers smoke
differently than whites with consis-
tently fewer reported cigarettes smoked
per day compared with their white coun-
terparts and a predominant preference
for mentholated cigarettes.’® Despite
smoling fewer cigarettes per day, black
smokers have higher levels of serum co-
tinine, the proximate metabolite of nico-
tine, after controlling for number and
vield of cigarettes."® This pbservation
raises the questions of racial differences
in accoracy of self-reported number of

Nicotine Metabolism and Intake-—Pérez-Stable st al

81780055

Source: https://www.industrydocuments.ucsf.edu/docs/sphk0049



memao RECEIVED :
TO! ﬁ é&%’\ "™ -:DlgEl Y 2

10
 SUBJECT: ’S&m’ A anhet RTT
2 v 4 PR
] FOR YOUR INFORMATION [J PLEASE DISCUSS WITH ME
] FOR YOUR COMMENTS [] PLEASE READ AND FILE
[Tl PLEASE HANDLE 1 AS DISCUSSED BY PHONE
['] FOR YOUR AFPROVAL ] PLEASE PHONE ME

T suped Db By bk ebed
ot T (hf\r Cﬂfv&ﬁ@ é&f\ﬂ) f/lq,_

| (}\/‘L:b; (eg. g}w“kp éﬁﬁ) ™ g kT
| ¢&s. mf’ﬂh;) ‘mvalwmqf uheltan

fh
C S
@ CHRIS COGGINS

96008418




[ T N PR

Fa

[k T T e |

ot o

B+ B L T |

[IETE - T I R & R

o

by il

cigarettes smoked," in the intensity of
smoking cigarettes, and whether nico-
tine and/or cotinine are metabolized dif-
ferentiy inblaeks compared with whites.
Racial differences in nicotine metaho-
lism eould he important in understand-
ing differences in smoking behavior and
rates of some smoking-related diseases.
Cigarettesmokerstendtoregulatetheir
tobaceo consumption to gain the desired
effects of nicotine, which are related {o
the levels of nicotine in the body 2P
Nicotine is extensively metabolized in
the liver, and there iz considerable indi-
vidual variability in the rate of nieotine
metabolism. "1 Persons who metabolize
nicotine more rapidly would need to
smoke more to maintain the same level
of nicotine in the body than those who
are slower metabolizers of nicotine.
The objective of our study was to com-
pare the rates of metabolism of nicotine
and ifs melabolite cotinine in black
smokers and white smokers. Based on
the metabolism data, we were also able
to estimate the daily intake of nicotine
from cigarette smoking, which presum-
ably reflects the intake of other tobaceo
smaoke toxins, in the same individuals,

METHODS
Participants

Volunteers were recruited through
posted advertisements in the San Fran-
eisco, Calif, hlack community and atlocal
community colleges, Eligihility criteria
included (1) being in good health on the
basig of history, physical examination,
eleetrocardiogram, and blood chemis-
tries; (2} age 21 to 64 years; (8) male or
nonpregnant female defined by surgieal
sterilization or negative pregnancy test
result; and (4) self-identified as non-La-
tino white or black. Exclusion criteria
were habitual use of any preseription
medication, narcoticorsedative drugad-
diction, orlong-term aleoholistn, Elipible
suhjeets received $250 for completing
the study successfully. Black subjects
and white subjects were matched by sex
and age within 5 years, Subjects were
alsostratified by self-reported cigarette
consumption of 1 to 9 or 10 or more ciga-
rettes per day.

Screening Procedure

Potentially eligible subjects com-
pleted a questionnaire on demographie
items, smoking history, eurrent smok-
ing behavior, medical history, and ha-
bitual use of prescribed medications, al-
cohol, and other drugs. At the time of
the eligibility evaluation, blood was col-
lected and analyzed for serum cotinine as
a measure of ad libitum nicotine intake
from cigarette smoking and for routine
screening tests (complete bload cell eount,
chemieal analyses of the bicod, evalua-
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tion for hepatitis B antigen) to deter-
mine eligibility. The screening cotinine
blood samples were collected from all par-
ticipants in the afternoon. Results of the
questionnaires and blood tests were re-
viewed by a physician prior to contact-
ing the potential participant,

Experimental Pracedure

Eligible subjects were asked to come
to the clinical study center at San
Franciseo General Hospital between 7
and 8 AM, at which time they eompleted
questionnaires on smoking behavior, in-
cluding a scale to measure physical de-
pendence on tobacco.”® Subjects were
asked to abstain from food and cigarette
smoking from 10 PM the previgus night
until arrival at the elinical study eenter.
Overnight abstinence from tobacco was
assessed by measurement of plasma con-
centration of nicotine {unlabeled) prior
to the infusion.

Venous catheters were placed in both
forearms. Subjects received a simulta-
neous infusion of denterivm-tabeled nico-
tine-d; (3',3'-dideuteronicotine) and eoti-
nine-d, (24,5,6-tetradeuterocotinine) for
30 minutes. Smokers of 10 or more ciga-
rettegsper dayreceived2.0ng - kgt min!
of nicotine-ds and cotinine-d; infusions of
this dose result in nicotine blood levels
similar to those observed with cigarette
smoking and are tolerated well by ha-
bitual smokers.®™ A modified doss of
1.5 pg kgt min~! was administered to
self-reported smokers of 1 to 9 cigarettes
per day. During ail infusions, subjects
were monitored by continuous electro-
cardiography and frequent blood pres-
sure measurements taken by an auto-
mated blood pressure machine. Two
hours after the end of the infusion, sub-
jects were given a light breakfast. Sub-
jects were allowed to smoke their ciga-
rettes freely after 1 PM or about 5 hours
after the beginning of the labeled nieo-
tine and cotinine infusion.

Blood samples (5 mL) for measure--

ment of nicotine and cotinine levels were
collected at. (, 10, 20, 30, 45, 60, 90, 120,
240, 360, and 480 minutes, and then 24,
48, T2, and 96 hours after the infusion to
include at least 3 half-lives for cotinine '
Urine was collected during the infusion
and up to 480 minutes thereafter. The
study had approval of the University of
California, San Francisco (UCSF), Com-
mittee on Human Research.

Analysis of Nicofine and
Cotinine in Biological Fluids

Analysis of blood samples for concen-
tration of nicotine and cotinine at the eli-
gibility evaluation was performed by gas
chromatography (GC) with nitrogen-
phosphorus detection.” Assays of samples
collected during and after infusion of

labeled nicotine and cotinine were per-
formed by GC with mass-selective detee-
tion®* Gas chromatography-mass spec-
troscopy (GC-MS) was required because
the metabolie studies were performed
using deuterium-labeled nieotine and co-
tinine.*! Labeled compounds are neces-
sary for metabolic studies becanse smok-
ers already have considerable levels of
nicotine and cotinine in their bodies that
would make measurements of clearance
of unlabeled nicotine or cotinine impos-
sible. Internal and external quality-
contral procedures are used routinely in
the laboratory. Samples were frozen and
agsayed in batches. The GC-MS assay sen-
sitivity is 0.003 pmol/L (0.5 ng/mL) for
nicotine and 28 nmol/L (5 ng/mL} for co-
tinine. The GC assay previously de-
seribed® was modified for use with a cap-
iBary column and simultaneous extractions
and chromatography of nicotine and eo-
{inine.® The GC assay sensitivity for nico-
tine i3 0,006 pmol/L (1.0 ng/mL} and for
cotinine is 57 nmol/L (10 ng/mL).

Nicotine and Cotinine Salts

Nicotine-d; tartrate and cotinine-d,
base were synthesized as deseribed
previously and purified by multiple re-
crystallizations and purity certified by
microanalysis (C,H,N), thin-layer chro-
matography, and GC-MS.” Deuterium-
labeled nicotine and cotinine were made
up in 0.9% sodium ehloride, sterilized by

autoclaving, and sealed under nitregen |

in vials by the Pharmaceutical Prepara-
tions Laboratory at UCSF. Specimens
were pyrogen tested, and concentra-
tions of nicotine and cotinine were mea-
sured by GC prior to use in subjects.

Pharmacokinetic Analysis

Pharmacoldneticparameterswerees-
timated from blood concentration and
urinary exeretion data using modeldin-
dependent methods deseribed previ-
ously.® The terminal elimination rate
congtant and half-life were determined
from the slope of the terminal log blood
concentration—-time curve using linear
least squares regression. Total clear-
ances were computed as CLy.=Dose
(nic - d¥ AUC(nic - doj and CLi = Dase
{eot ~d,YAUC(eot —d,), where CL is
clearance; AUC, area under the curve;
nie, nicotine; and cot, cotinine. Renal
clearances were calenlated as urinary
exeretion of nicotine or cotinine divided
by the AUC, on urine collected for the 8
hours during and after the infusion while
subjects were on the research ward.
Metabolie clearance was estimated asto-
tal elearance minus renal clearance.

Fractional eonversion of nicotine to
cotinine (f) was estimated using blood
levels of cotinine generated frominfused
nicotine and the clearance of eotinine it-
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Table 1.—Smoking and Demagraphic Characteristics of Black and White Smckers*
]

Table 4 —Nicotine Intake From Cigaredte Smaoking
in Blacks and Whitas*

Biacks Whitas P
, Characteristic (n=40) (n=39) Value Blacks Whites P
' Age, y 32.5 (30.0-35.0) 32.3 (28.8-35.8) 03 {n=40) {(h=39) Value
: Male, % 50 51 >.98 No.of cigareties.  14.0 (8.2)  147{11.2) .75
' Education, y 12.8 (11.7-13.8} 13.9 (12.2-14.6) _.08 perday
Employed, % 45 g4 02 Plisnr:::ﬂ_c oline 1398 (774) 1005 {767)
Body weight, kg 733 (69.0-77.6) 8.8 {65.0-72.5) 11 06t
Cigarsties per day 14.0 (11.4-16.6) 14.7 (11.0-18.3) 75 FI;:; “:“m“mne ) 177 (136)
Menthol brand, % 78 5 <.0m per cigarette
_FT1C nicutine,_ mg 1.1(1.1-1.2) 1.0 (0.9-1.1) .005_ nmoiL 110 (58) 74 (44 003
FIClar g o= 15.9 (15.1-16.6} 14.1 (12.8-15.5) = ng/mL 193(103) 13077
FTC GO, mg 16.4 (15.6-17.1) 14.0 (13.2-14.8) <001 Daily nicatine 16.7 (8.8) 150(120) 47
. Smoking history, y 15,2 (12.6-17.7) 15.3(11.5-19.1) .95 intake, mg
Fagerstrom Tolerance scora 3.7 (2.9-4.5) 3.4(2.2-4.7) .68 Nicotine infake per  1.41(0.89) 1.08(0.74) .02f
Time to first cigarette of day, min 43.8 (20.3-67.2) 111.7 {53.7-162.8) .03 cigarstts, mg

*Valuses are mean {95% confidence intervaly unless indicated otherwise. FTC indicates Faderal Trade Commission
method yields based on smoking-machine testing; CO, carban menoxide.

Table 2.—Disposition Kinetics of Nicotine in Black

and White Smokers*
|

Table 3.—Disposition Kinetics of Celinine in Black
and White Smokers*
e

Blacks Whites P Blacks Whites p
{n =40) {n=39) Value {n = 40) (n=39) Value
Clearance Glearance
mlL-min-! 1276 (330) 1328 {359) .57 ml-min- 0013  46(15) 07
il min-tkg? 17.7{49) 19867 .1 mL-min- kgt 0.56(0.17) 0.68(0.24) .009
vss, Lig™ 202(0.70) 3.09{090) 35 Vss, L'kg 075(0.19) 0.680(0.19) .16
Nicoting fy., min 134 (31) 129 (30) A7 GCaotlining™y, min 1084 (257) 950 {206) 07—
Renal clearance fConversion 0.77 (0.08) 0.77 {011} >.99
mL-min~ 62 (51) 43 (39) 09 Renat clearance
mbermin- kg 0.89 (0.77) 0.66(0.60) .i9 mb-min-? 7.3{28) 5.8(23) 02
Nenrenal clearance mb-min"kg™ 0.10{0.04) 0.08(0.04) .10
mL-min-* 1243 (358) 1282 (367} .B& Norrenal clearance
mL-mintkg! 17.2(48) 188(58) .20 mLmin? 34.1041) 41201509 .05
mLmim4g 047 (0.18) 0.81 (0.25) 009

*Values are mean (SD). V53 indicates steady-state
volume of distribution; t., half lite.

self, determined by infusion of eotinine:
f=FAUC(cot — dz)/Doselnic — dp) 1CLi,.
Daily intake of nieotine from tobaceo
was estimated based on knowledge of
fractional conversion of nicotine to coti-
nine and total elearance of cotinine, as de-
geribed and validated previously.® At
steady state, the estimation was hased
onthe following: COT ey = COT i =Dy,
where COTy,, is the amount of cotinine
generated from nicotine; COT gy, the
amount eliminated from the body per day;
1, the fractional conversion of nicotine
to cotinine; and Dy, the daily intake of
nieotine, Cotinine elimination rate ean be
estimated as the product of average
plasma cotinine coneentration (G, dur-
ing hahitnal cigarette smoking and total
body clearance of eotinine (CL o)
COTyin= Co, CLiy- Combining these 2
equations, D= Gy, CLi/f Baged oneach
of these parameters, we estimated the
daily intake of nicotine and, using the re-
ported daily cigarette consumption, nico-
tine intake per cigarette for each subject.

Data Analysis

Meansand 8Ds were caleulated where
appropriate and comparisons between
blacks and whites were performed using
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*Vaiyes are mean (SD). V35S indicates steady-state
volume of distribution; t,, half lite; and £, fractional con-
version of nicotine to cotinina.

the ¢ test for continuous variables and ¥®
test for categorical variables,® Pharma-
cokinetic parameters were compared by
2 2 X 2 analysis of variance, examining
effects of race and sex.

RESULTS

A total of 79 subjects were studied. De-
mographic variables and smoking behav-
ior are shown in Table 1. Mean age, the
percentage of male participants, and av-
eragebody weight were similar for blacks
and whites. All participants had normatl
blood pressure, serum glucose and cre-
atinine levels, and creatinine clearance.
Blacks had fewer years of education (12.8
v 13.9years; P = .08) and were less likely
to be employed (456% vs 64%; P = .02). Al-
though the number of cigarettes smoked
per day, years of smoking, and Fager-
strom Tolerance scores were similar by
race, blacks on average reported ashorter
time tofirst cigarette after waldngup and
smoked cigarettes with a higher con-
tent of nicotine, tar, and carbon monox-
ide as determined by machine testing
using the Federal Trade Commission
method. Most blacks reported smoking
mentholated cigarettes, eompared with
only 2 whites.

P
*Yalues are mean (SD).
TP = .02 with log transformation,

Plasma concentrations of labeled nie-
otine and cotinine during and after in-
travenous infusion were similar to pre-
vious situdies with smokers.® Pharma-
cokinetic parameters fornicotine among
black and white smokers are shewn in
Table 2. The total and nonrenal clear-
ance of nicotine was, on average, lower
in blacks than in whites, but these dif-
ferences were not significant. Volume of
distribution of nicotine was similar for
blacks and whites.

For cotinine, the total and nonrenal
clearances were significantly lower
for blacks than for whites (Table 3), Re-
nal clearance of eotinine was higher in
blacks than in whites. Half-life of eoti-
nine tended to belonger for blacks, while
volume of distribution was similar for
both races. The fractional conversion of
nicotine to cotinine was similar for both.

Blacks and whites smoked similar
numbers of cigarettes per day, but blacks
had higher haseline serim cotinine levels
compared with whites (P =.06; Table 4).
The serum cotinine concentration per
cigarette was 50% higher in blacks than
in whites (P = .008), The estimated daily
intake of nicotine from cigarette smoke
was slightly greater, and the nieotine in-
take per cigarette was 30% greater in
blacks than in whites (P=.02, log trans-
formed data).

No sex differences were found for
nicotine or eotinine clearance or frae-
tional eonversion of nicotine to cotinine.
The volume of distribution {(VSS, mea-
sured inliters perkilogram) was greater
respectively for men than for women, ie,
Vs = 0.83£0.17vs 072 £ 0.20(P<.001),

.18

oo

and the half-life (t;s, measured in min- C2
utes) of cotinine was alzo greaterinmen
than in women, ie, 1z =1071£22% vs (1

943 £ 315 (P =.04).

COMMENT

Our study confirms the observation
made in previous studies that the serum
cotinine concentration per cigarette

Nicctine Metabolism and Intake—Pérez-Siable et at

oo



smoked iz significantly higher in black
smokers than in white smokers.*% Qur
pharmacokinetic analysis indicates that
this difference is attributable to 2 fac-
tors. First, the clearance of cotinine is
slower, leading to higher levels of coti-
nine for a given level of nicotine intake
in blacks compared with whites. This dif-
ference s not attributable to systematie
differencesinrenal function by race, since
all partieipants had normal serum ere-
atinine levels and blood pressure, and re-
nal clearance is a minor pathway of nico-
tine or cotinine clearance. Second, the
intake of nieotine per cigarette tended to
be higher in blacks than in whites. Sinee
intake of nicotine is highly correlated to
exposure to tar and oxidant gases, the lat-
ter observation may help explain the
higher smoking-related risks of lung can-
cer and reproductive disorders in blacks
compared with whites. However, the
lower rate of COPD among blacks is an
unexplained paradox that may be re-
lated to other biologieal or environmen-
tal factors.®

Pharmacokinetic analysisindicates that
the nonrenal or metabolic clearance of co-
tinine is significantly lower, and the meta-
bolic clearance of nicotine tends to be lower
in blacks than in whites. One possible
explanation for these differences is that
there may be a racial genetic difference
in cotinine metabolism. Blacks have been
shown to metabolize some drugs at dif-
ferent rates than whites® Cotinine and
nicotine appear to be metabolized pri-
marily by the enzyme CYP2AGT# with a
leszer percentage conjugated via glue-
urenidation? No prior studies have Iooked
at racial differences in drug metabolism
via CYP2A6 or glucuronidation. Qur study
represents the first reported racial dif-
ference in the activity of one or both of
these drug metabolizing enzymes.

Racial differences in drug-metaboliz-
ing activity could also be attributable to
envivonmental factors. One possible en-
vironmental explanation is that smok-
ing mentholated cigarettes influences
cotinine metabolism. Nearly all of the
blacks and few of the whites in our study
smoked mentholated ciparettes, which
reflects national racial patterns of smok-
ing behavior.** No data are available on
the effects of menthol on drug metabo-
lism, so further researchisneeded to ad-
dress this possibility.

The reasons why blacks take in more
nicotine and more cigaretie smoke per
cigarette are unclear. The most obvious
possibility is that mentho] via its cocling
action facilitates deep inhalation. How-
ever, studies measuring puffing behav-
ior and puif volumes after persons have
smoked individual mentholated vs non-
mentholated cigarettes have not sup-
ported thisexplanation.® Persons smok-
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ing mentholated cigarettes iake fewer

puffs with lower average total volume of

amoke, but with an increased carbon
monoxide boost compared with persons
smokingregular cigarettes. ™ Whether
these obzervations are related to racial
differences in nicotine intake and cancer
rates is not known.

Restriction of aceess to cigarettes has
been shown to increase theintake of nico-
tine per cigarette, believed to be a com-
pensatory response to maintain desired
levels of nicotine in the hody.® It is plau-
sible to consider that economic con-
straints on purchasing cigarettes among
blacks lead to greater smoking of each
cigarette, thereby increasing intake of
nicotine per cigarette compared with
whites. However, cost of cigaretteshas not
been found tobe animportant factorinme-
tivating adults of any ethnie group to quit

smoking,* and the proportion of heavy

smokers (=25 cigarettes per day) in the
United States ishighest among those with
less than a high school education,’
Systematie differences in reporting
number of cigarettes per day could theo-
retically explain the difference in esti-
mated nicotine intake per cigarette by
race. If blacks systematically underre-
ported the number of cigarettes smoked
per day and whites were always accu-
rate, we could be overestimating thenico-
tineintake per cigarette by blacks. How-
ever, based on analyses from the National

Health Interview Surveys in 1970 and.

1980, no evidenece was found of a system-
atic raeial bias in self-reporting of eiga-
rettes.

The guestion of racial differences in™

self-reported use of cigarettes cormpared
with biochemical measures has been ad-
dressed in several studies. Defining un-
derreporting as a serum cotinine level of
more than 142 nmol/L (25 ng/mL) per
cigarette smoked, we found that among
Mexican Americans up te20% of menand
25% of women reporting 1 to 9 cigarettes
per day were underreporters.® Subse-
quently, using our definition of underre-
porting, another study found that 76% of
95 black women smoking fewer than 20
cigarettes per day were classified as un-
derreporters. However, a recent study
using carbon monoxide measures found

no reporting artifacts comparing white,

African American, and Hispanic adoles-
cents.¥ Finally, 66 blacks and 37 whites
were observed smoking 1 cigarette, had
their cigarette butts counted for 1 week,
and completed 2 self-reported measures
of cigaretie use 2 weeks apart, and the
investigators concluded that there was
naevidence that underreporting differed
by race® In that study blacks also had
higher mean serum cotinine levels and

reported smoking fewer cigareites per
day.® ’

Nicotine Metabalism and Intake—Pérez-Stable et al

In summary, our study demonstrates,
we believe for the first time, that black
smokers and white smekersdifferintheir
metabolism of cotinine, as well as in the
intake of nicotine percigarette, Thesedif-
ferences have implications in interpret-
ing biomarkers of tobacco smoke expo-
sure and possibly in explaining differ-
ences in smoking-related disease risks in
blacks and whites. Further research in
the possible role of mentholated eiga-
rettes, differential effects of tobacco use
on disease rates, and comparison among
other ethnic and racial groups is needed.
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Center with support of the Division of Research
Resources, National Ingtitutes of Health (RR-
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