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REPRESENTATION OF

AMERICAN CANCER SOCIETY

AMERICAN COLLEGE OF CHEST PHYSICIANS
AMERICAN HEART ASSOCIATION

AMERICAN MEDICAL ASSOCIATION
TOBACCO INSTITUTE INCE

FOOD AND DRUG ADMINISTRATION
NATIONAL TUBERCULOSIS ASSOCIATION

FEDERAL TRADE COMMISSION

PRESIDENTS OFFICE OF SCIENCE & TECHNOLOGY

MET WITH THE SURGEON GENERAL TO ESTA.BLISH THE WORK OF AN

EXPERT COMMITTEE AND TO ASR.EE ON A LIST OF SOME 150 SCIENTISTS

AND PHYSICIANS QUALIFIED TO EVALUATE DATA ON THE RELATIONSHIP

BETWEEN TOBACCO USE AND HEALTHE

THE SURGEON GENERAL SELECTED 10 FROM THE LIST ANDP

THUS, THE SURGEON GENERAL'S ADVISORY COMMITTEE ON SMOKING

AND HEALTH WAS LAUNCHED AT ITS FIRST MEETING OF NOVEMBER 9, 1962.

THE JUDGMENTS OF THE ADVISORY COMMITTEE LED TO A SERIES

OF CONCLUSIONS RELEASED IN 1964 IN THE 'REPORT OF THE ADVISORY

COMMITTEE TO THE SURGEON GENERAL OF THE PUBLIC HEALTH SERVICE

ON SMOKING AND HEALTHal

THE COMMITTEE CONCLUDED!

9 CIGARETTE SMOKING IS A HEALTH HAZARD

OF SUFFICIENT IMPORTANCE IN THE UNITED

STATES TO WARRANT APPROPRIATE REMEDIAL

ACTION.,

c::)
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FIFTEE-N YEARS AFTER THE INITIAL 'SURGEON GENERAL'S

REPORTO THE U*So DEPARTMENT OF HEALTH, EDUCATION AND WELFARE

PUBLISHED

&
SMOKING AND HEALTH A REPORT OF THE

SURGEON GENERAL &

THIS REPORT IS A COMPENDIUM OF NEW DATA FROM MANY

SOURCES INCLUDING THE- OFFICE ON SMOKING & HEALTH AND THEIR

REPORT ON THE EXPERT PANEL CLASSIFICATION OF COMPOUNDS

IN CIGARETTE SMOKE*

Toxic and Carcinogenic Agents

Compounds in cigarettesmoke have been classifiedby an expertpanel
into:

1.Those judged most likelyto contributeto the healthhazardsof
smoking.

(a)Carbon monoxide (ga3phase).
(b)Nicotineand "tar"(particulatephase).

2. Those judged as probable contributorsto the health hazards of

smoking.

(a)Gas phase: acrolein,hydrocyanic acid,nitricoxideand nitrogen
dioxide.

(b)Particulatephase:cresolsand phenol.

S.Those judged as suspectedcontributorsto the healthhazards of
smoking.

(a)Gas phase: awtaidehyde, acewne, acetenitrile.acrylonitrile,

ammonia, benzene, 2-3 butadione, carbon dioxide,crotononitrile,

ethylamine, formaldehyde, hydrogen sulfide,methar-rolein,meth-

yialcohol,and methylamine. a

(b)Particulatephase: butylamine, dimethylamine, DDT, endrin,

furfural,hydroquinone,nickelcompounds, pyridine.

These compounds have been so designated not only because of their

harrrlfulactionsbut alsobecause of theirconcentrationsin tob

smoke. Although otherconstituentsare consideredtoxic,they are not
present inconcentrationsdeemed a health hazard.

A number of turwr initiators,co-carcinogens,and orpn-spmiric

caminogens have been isolatedand identified.The majorityof Co.
carcinogens remain to be identified.The increasedriskcigamtte

smokers have for cancerof the esophagus, kidney,and urinarybladder

suggests the possibilitythat cigarettesmoke containsunidentified

organ-5pecificcarcinogens besides the known b@am amounta of
carcinogenicaromatic and N-niu-osamines.

SMOKING & HEALTH A REPORT OF THE SURGEON GENERAL
INTRODUCTION & SUMMARY

OFFICE ON SMOKING & HEALTH 1-30
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IN THE PREFACE TO THE 1979 'SURGEON GEPIERAL'S* REPORT.

THE SURGEON GENERAL REFERS TO A 1966 PUBLIC HEALTH SERVICE

REPORT THAT STATED.'

THE PREPONDERANCE OF SCIENTIFIC EVIDENCE
STRONGLY SUGGESTS THAT THE LOWER THE

'TAR' AND NICOTINE CONTENT OF CIGARETTE

SMOKE, THE LESS HARMFUL WOULD BE THE

EFFECT
9

PREFACE XII

THIS WAS FOLLOWED BY THE DECISION OF THE FEDERAL TRADE

C014MISSION TO BEGIN MEASURING THE 'TAR' AND NICOTINE YIELDS

OF CIGARETTES AND TO PERMIT MANUFACTURERS TO BEGIN USING

THIS INFORMATION IN THEIR ADVERTISING,

THIS IN TURN TRIGGERED:

CHANGES IN CIGARETTE PRODUCTION TECHNOLOGY

DEVELOPMENT OF RECONSTITUTED TOBACCO

REFINEMENT OF CIGARETTE FILTERS AND PAPER
MEN TOBACCO STRAINS

TO MENTION A FEW,

THE OBJECTIVE WAS TO REDUCE THE
&
TAR AND NICOTINE

OF CIGARETTE SHOKEE

THE IMPACT OF THESE CHANGES IS NOTED IN THE FOREWORD

OF THE 1982 REPORT. a

'THE HEALTH CONSEQUENCES OF SMOKING*

A REPORT OF THF SURGEON GENERAL

Lower Tar Cigarettes

This reportalso notes that smokem who use rilteredor lower tar

cigaretteshave statisticallylower death ratesfrom lung cancer than

do cigarettesmokers who use nonrilteredor higher tar brands.This
reduced riskwas also noted for laryngealcancer.However, cancer

death ratesforsmokem oflower tarcigaretteswere stillsignificantly CD

higher than those noted fornonsmokem. @_n

Edward N. Brandt, Jr..M.D.

AssistantSecretary for Health
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IN THE 1979 'SMOKING AND HEALTH A REPORT OF THE SURGEONa
GENERAL', JULIUS B. RICHMOND, M-D. STATES

Adhering tothisspiritof inquiryand rewg-nizingthemagnitude of
the publichealthproblem,we must ask: What is our current
knowledge about "appropriateremedial action?"What scientific,
economic,and behavioralfactsareimportant forthedesignof public
policytoward cigarettesmoking? What have we learnedso far,and
where do we go from here?.To answer these questions,we must
confrontthreecentmi facts:Individualsvary in theirhealthrisks
associatedwithcigarettesmoking. Individualsvaryin theircigarette-
smoking behavior.The cigaretteproductitselfischanging.

vii

PREFACE Vil

THE LAST SENTENCE
a
THE CIGARETTE PRODUCT ITSELF IS CHANGING

LEADS TO THE THEME OF THIS PROJECT I Eo HOW DO. WE DESIGN

AND MANAGE FUTURE PRODUCT CHANGES?

THE NATIONAL CANCER INSTITUTE PORTION OF THE &SMOKING

AND HEALTH A REPORT OF THE SURGEON GENERAL a CONTAINS THEIR

THOUGHTS RELATIVE TO PRODUCT CHAKGE.

In thischapterwewill considerthe tobaccoasa raw material,how it
is made intocigarettes,the cigarettesmoke generationprocess,the
compositionof cigarettesmoke, physiologicalresponsesto cigarette
smoke, the pharmacolop-of nicotineas a component of cigarette
smoke, and effortsto define less hazardous cig-arettesthrough
cigarettesmoke modification.Also,considerationwillbe givento the
effectsofsmoke characteristicson smoking behaviorand,therefore,on
thedoseinhaledby man and ex&rimenlal animals.

14-9

THESE THOUGHTS WILL BE AMPLIFIED IN THE FOLLOWING

PARTS OF THIS REORT,

C:D
<ZD

CN
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A PAR;LLEL ACTIVITY IN THE FIELD OF SMOKING AND HEALTH

WAS TAKIN6 PLACE IN GREAT BRITAIN.

1-9 5 9

THE ROYAL COLLEGE OF PHYSICIANS OF -LONDON SET UP A

COMMITTEE TO:

a REPORT ON THE QUESTION OF SMOKING
AND ATMOSPHERIC POLLUTION IN RELATION
TO CARCINOMA OF THE LUNG AND OTHER
ILLNESSES'

AND HAD DIFFICULTY IN WORKING WITH TWO VARIABLES SO THAT

IN:

1 9 6 2

THE FIRST REPORT 'SMOKING AND REALTHP WAS PUBLISHEDE

7-1

THE SECOND REPORT BY. THE ROYAL COLLEGE' OF PHYSICIANS

OF LONDON 'SMOKING AND HEALTH NOW' WAS PUBLISHEDO

CHAPTER 3 OF THAT REPORT 'THE CHE141STRY AND PHARMACOLOGY

OF TOBACCO SMOKE' IDENTIFIES THE SUBSTANCES OF MEDICAL

IMPORTANCE AND GROUPS THEM INTO FOUR MAIN GROUPSO

c_-

c_-
(-r
c_-
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a Known cancer-producingsubrtances.These areoftwo kinds:
carcinogensor cancerinitiators,wmch have been shown
by thenuelvestoinducecancerin experimenw animals,
and co-carcinogensor cancerpromoters,which do not
themselvesproducecancerbut accelerateitsproduction
by cancerinitiators.

6 btilantnbriances.Ilese may stimulate secretionor mucus
inthebronchialtubesand bihibittheactionoftheciua*
finingthem.Some ortheseirritantsarealsoco-carcinogens.

c Vicolint.lliisha3a wide range of pharmacological actions
on tissuesthroughoutthebody,especiallyon thenervous
system.

d Carbonvwnoxideandothergaits.Carbonmonoxideinterferes
withtheblood'scapacitytocarryoxygenor withtheuse
ofoxygeninthetissues.There areotherchemicauy active
gases,includingoxidesofixitrogenand hydrogencyallide,
theeffectsofwhichin thelow concentrationsoccurringin
tobaccosmoke areuncertain.

36 SnwkingandHedth JYow

1 9 7 7

THE THIRD REPORT BY. THE ROYAL COLLEGE OF PHYSICIANS

OF LONDON 'SHOKIN6 OR HEALTH WAS PUBLISHED*

c::>
C-7::>

Ln
CD

co
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PAGES 25 ANP 26 OF THIS REPORT CONTAIN THE FOLLOWING:

LessHarmful Smoking Habits

The tobaccomanufacturershavebeensteauy reducingthetatand nicotine
deliveryof theircigarettesin recentyearsiDychangingthetobaccoleaf
used,and by increasingtheefficiencyof rjjttn.Fortyycus ago.one of
themost popularcigaretteshad farand nicotineyieldsof 36 and 3.3mg
respectively(30).Ifthesefigureswere typkalforthatperiod,average
yieldswere skeady consideredlowerin1965 when regularanalyseswere
started(Table11).Sincethen,owingespeciabyto thelargerwitchfrom
plaintorgter-tippedbrandsof cigarettes,them hasbeen afurtherstriking
fallin theaverageamount of tu and nicotinetowhich Britishsmokers
exposethemselves(Table12).

Table11
Saks-weightodAvenge Tu and NicotineYieldsof

CigarettesSoldintheUK 196Sto 197S

raw KreovTop Afe&nNicotMe
Yield(mt) Yietd(nw)

1965 31.4 2.08
1967 26.0 1.92
1969 23.9 1.67
1971 21.3 I.Si
1973 18.7 1.44
1975 17.9 1.3S

Change 1965-75 -13.5 -0.73
S Chanp -43 -35

Figumssuppw by theTRC

PAGE 121, UNDER THE HEADING OF 'LESS HARMFUL SMOKIPIG,'
CONTAINS THE FOLLOWING:

Reducingthehamfw constituentsofcigarette3moke.Sincewe donot
know preciselywhich of themany hundredsof chemicalcompounds in
the anoke of ciguetteswe responsibleforcancers.bronchitis,emphysema,
or damage to theheartand bloodvessels,we cannotspecifyexactlywhat
constituentsintheanoke shouldbe reducedto lessentherisk.But most
smoking-telatedcancer%areProbablycaused by carcinogenicgubstilnees
in the 'tw'fractionof thesmoke, and ithas beenshown thatAmerican
anoken who forat leasttenyearshavesmoked onlyfdter-tippedcigar.
ettes(whichlave a lowertardeliverythan plainciguettes)have their
tU ofgettinglungcancerabnosthalved(46).A mote Fecent,largerstudy
indicatesthatthed* isreducedby onlysortie20 percent(ISa).

c:@>
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HEALTH OR SMOKING* FOLLOW-UP REPORT OF THE ROYAL COLLEGE
OF PHYSICIANS

CHAPTER THREE PAGE 23

TABLE ].I.Chinfesin Englandand Walesm3Je lunsemau deathratesinearly
middleage sincetu deliverieshave been reduced

Age at time Death ratespet millionmen riam cancer&of
*(observation therespiratorytract.excludingkrynx

Men borninabout Men bom inabout
1910,and observed 1930-1950, and R&Lio
In1940-1960 observedin1980

30-34 3900 13 0.3
33-39 gas* 45 0.3
40-44 25300 134 0.5
4"9 59700 3780 0.6

Highowan tv inukc ordyinfirstdecadeorsoof imokinghistory
Highmean to intakeiluoughoutsmakinshistory

CHAPTER NINE PAGE 87

Len dangerous fomu of smoking? 87

C7iangesin nationallung cancer deaths

As pointed out earlier(Figure 3.1) there has been an important down-

ward trendin lung cancermortalityin men craiiagesi'ntheUnited
Kingdom. In women thistrendhas been seenonly intheyoungestage
groups.In seekingan explanationfor thesetrendsthe influenceof

smoking habits20-30yearsearlierhasbeenshown to be of paramount
importance(the'generationeff@eet').
There isno obvious explanationforthesefallsinnationallungcancer

death ratesother than the changes in the tardeliveryof cigarettes.
Cigaretteconsumption per head did not beginto fallinmen untilvery
recently(seeFigure11.2).Itthe [allinlung cancerdeathsisdue to
smoking lower tar/nicotinecigarettes,completecompensation forthe
lower nicotineby increasingtotalsmoke intakecannot have been wide-
spread.Decliningairpollutionisunlikelyto havecontributedmuch to
thiseffectsinceairpollutionappearstohave bitleifany effecton lung
cancer incidence 1131, and moreover simday decreaseshave been
observedinunpollutedFinland1131.

C:)

c:;3
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CHAPTER FIVE OF HEALTH OR SMOKING IS ENTITLED

'SUSCEPTIBILITY TO SMOKING HAZARD' AND SOME OTHER

CONSIDERATIONS ARE ]BROUGHT INTO THE PICTURE.

GENETIC PREDISPOSITION

GENETIC FACTORS THAT MIGHT INFLUENCE SUSCEPTIBILITY

TO SMOKING#

DIET

FOR CANCER OF THE LUNG, THE EVIDENCE SO FAR

AVAILABLE SUGGESTS THAT LOW INTAKE OF VITAMIN A

INCREASES THE CHANCE THAT SMOKING WILL CAUSE

THIS CANCERE STUDIES TO SEE WHETHER INCREASING

THE DIETARY INTAKE OF VITAMIN A CAN DECREASE

THE CARCINOGENIC EFFECTS OF CIGARETTE SMOKING

ARE NOW UNDER WAY.'

THESE TWO POINTS ARE INDICATIVE OF THE INCREASING

AWARENESS OF THE INTER-RELATIONSHIP OF LIFESTYLE, DIET,

ENVIRONMENT, AND HEALTH.

CIGARETTE SMOKING IS ONE FACTOR AND MUCH HAS BEEN

DONE TO IDENTIFY TOXIC SMOKE COMPONENTSE INDUSTRY HAS

REDUCED THE QUANTITY PER CIGARETTE THROUGH A
a
TAR

a
REDUCTION

PROGRAM, THE VALUE OF THIS CHANGE WAS IDENT@IFIED EARLIER.

CONTINUED GROSS REDUCTION OF
a
TARR TO BRING ABOUT

REDUCTION OF TOXIC COMPONIN

'

TS MAY LEAD TO AN APPRECIABLE

ALTERATION OF THE ORGANOLEPTIC PROFILE AND CONSEQUENTLY

TO CONSUMER REJECTIONs

WHAT APPEARS TO BE A REASONABLE COURSE OF ACTION. IS

THE SELECTIVE REDUCTION OF SPECIFIC SMOKE COMPONENTS TO C:'

REDUCE THE SPECIFIC TOXICITY OF C16ARETTE SHOKEs

CX)

C. WARREN SEPTEMBER 9. 1985
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THERE HAVE BEEN EXPRESSIONS OF CONCERN BY LAWYERS

THAT IF WE OVERTLY STATE THAT WE ARE ATTE14PTING TO REMOVE

TOXIC AGENTS IN THE GAS PHASE AND PARTICULATE MATTER OF

CIGARETTE SMOKE THAT WE ARE ADMITTING GUILT IN THE SMOKING

AND HEALTH CONTROVERSY*

THIS IS NOT NECESSARILY SO* THE PROGRESSION FROM

TOXIC AGENT TO BIOLOGIC ACTIVITY IS DONE BY THE SURGEON

GENERAL, WITH VARYING DEGREES OF CERTAINTY, FOR EXAMPLE,

IN THE 1981 PUBLICATION

'THE HEALTH CONSEQUENCES OF SMOKING
THE CHANGING C16ARETTE

A REPORT OF THE SURGEON GENERAL'

ON PAGE 24, "RESEARCH NEEDS ON LOW-YIELD CIGARETTES, a THERE

IS A LIST OF RESEARCH RECOMMENDATIONS AMONG WHICH IS

0 Another reseamh need is routine,frequentsurveillanceof
currentand futurelower "tar"and nicotinecigarettesfor
specificchemicalconstituentsand biologicalactivity.In addition
to "tar,"nicotine,and carbon monoxide yield,ne%v types of
cigarettesshouldbe monitoredregularlyfordeliveryof other
potentiallyharmful constituents,such as benzo[a]pyrene,phe-
nols,catechols,nitrosamines,nitrogenoxides,volatileaidehydes,
and radionuclides.More frequentlyupdated ratingsof "tar,"
nicotine,and carbon monoxide content would permit more
accurst,estudieson thepotentialimpact ofcigarettecomponents
on health.
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IT WOULD BE REASONABLE FOR US TO SAY THAT WE DO NOT

DEBATE THE BIOLOGICAL AND HENCE MEDICAL INTERPRETATION

OF THE SPECIFIC CHEMICAL CONSTITUENTS, BUT THAT WE ARE

WORKING TOWARD REDUCING OR REMOVING THE TOXIC AGENTS, AND

LET THE SURGEON GENERAL OR THE ROYAL COLLEGE OF PHYSICIANS

DETERMINE WHATO IF ANY.- ARE THE MEDICAL IMPLICATIONSM

THIS, THEY HAVE ALREADY DONE, E,Go WHEN THEY LINK REDUCED

'TAR' CONTENT OF CIGARETTE SMOKE AND DECLINING INCIDENCE

OF LUNG CANCER,

THE APPROACH THAT WE REMOVE THE TOXIC AGENTS IDENTIFIED

BY OTHERS IS COMMON PRACTICE E,Go WHEN THE F.D.A. MAKES

A JUDGMENT IN THE AREAS OF

FOOD

PHARMACEUTICAL

BEVERAGE

1,E, REMOVES SOME COMPONENT FROM THE G.R.A.S. LIST, THE

RESPONSE IN INDUSTRY IS AUTOMATIC#

WE COULD ASSUME THE SAME IMPLIED DIRECTIVE BY TAKING

TABLE I AND TABLE 11 FROM THE 1981 SURGEON GENERAL'S REPORT

C=)

OTHE CHANGING CIGARETTE.' (Z)
(-Yl
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TAJULL,'I.-blmjtprtojilcaiii-titsIlititesu pitswulClg&tet(4e
smoke (unaged)*

Agent Biologic Coomatmuowdpmtw
wdvitr R-p ua

FCPWW dpnmeo

Dinuthyiniuo"mirw c I-= ag D ag
LLbylmetbyloiU=am@w c 0.1-10 ag IJ off
Diethylaignmaesim c 0.-10 me LS ng
Nitmwpr?olidiw c 2-42 as 11 ng
Other DiUmamina c ag

(4-p-ba)
Hydridm c 24-0 ag lt2 ag
vinylewmide c 1-16 06 12 mg
Ur*thsm Ti 10-416 mg 90 ag
rwow&byde cr, CDC 2D,-90 pff 3D pg
Bydraps cyaai& M. T WMD pg 210 pe
Aaolein cr 25-140 pg 70 pg
AceLW&byde cr 19-1.4w PC Sao og
Niuvpn oxides(NO.@ T 10-ft og SW pg
Ammoaia TV IOL-150 pg 40 pg

pl@ Tld " pg 10 PC
CLrboa mm*xw T " mg 17 mg

*Cgwvum oW Wm anwe emb oweloopm n am-n. ai*W mrboma &W pmul wdstiltebkrimAW @Wow
am 0*9-okrw&

OC demwo awcWaM: TI.luaw iniu&ur; CoC. oouwdaogwo; Cr. dUs toxic"f4; &W T. tsxk *VaL
606 @ dgwvun without djur %4w bwot m theops amia WM-IM
-ItG. >06% NO; ma NO.
0Not task Is w&Ake d bkWW US dgwwtum boman pH <Lb. &W tbwdow ummais md V7"mw an y@t

on@y1. p-Lm&Ud far%L
BOURCL- VyWw and Reff@" (sw@

TABLE 2.-Major toxic agents In the particulate matter of
cigumtte onoke (unaged)o

A4-t
Biob& conantmdoo/dpnno

&Wvitr RLOP UB
mpwtw eigwuao

Bentgabrtw n &M me 2D as
&Mgthykwynoo n 0.5-2 PS OA as
Bew*UYworwdbew Ti " ag to off
lkn4a4aLbramoe Ti 640 @a 40 as

Other polleocientstumatiebydrw
cwbd= (>M empouo&) n I ?

D&09ILj)lk@ n 3-10 mg I as
Dibeam(a.b*rWm Ti ? t
Dibeem(cg@w@ Ti 0.7 eg 0.7 me

Pyrww c4c 50-Me cc 150 ag
IFIuwwthent C40C W250 me 170 as
Beuc(gAjkm7itse CDC ag so as

Other polyoukar ammatk bydm
c&rbou (>10 compmok) c4c
NapbLsakon eac 1-to PC 6 Pff
I-M*Lbylin&km coc 0.3-0.9 pg OS pg

6-MothIkL-buoke C40C &00&U pg ILIpg
Other mubvi oompmn& CAC ? I
Clktecbw C4*C 40-@ pg PC
3-A "ttbyketwbob coc " PC a pg

Otbw catwbok(>4 ampm") w t I
Uakwvo phenol$and M:ib coc ? t

N'-Nitroommkodam c 10OL250eg 250 ag
Other wevolatik aibusamism c ? t

O-Naothywwm DC 6-26 ag a st
Otbw mmatic &mum oc I
Unkoova mitm cmpwm& oc t
Poloniuwno c 0.03-13 pCi

Nkhel compomo& c 10400 ag
Cadmium eo"D& c 9-?o a#
Arsenic c 1-20 mg I
Nicotine T MI-10 mg 1.5tog

Mina tobom Wkski& T "1-01 08 &1 mg
phemi cr 10-200 pg n PC C"3
Cremb (soompou=b) cr lo,-t5opg TO PC

- ]Samoa" UsL

-C donatm awdovm M wom- --N%M Tt.amw latkur. car_ abowshmm cr. tode mmt; ow T.
bak apikl

ba " d4w*ttuwithoutMtw dp bmot anIM "an smia IMIM
gouncx. wrodw ow sdhws (104
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IN THIS CASE, WE WOULD USE ONLY TNE 'AGENT' COLUMN

SINCE THE 'BIOLOGIC ACTIVITY' BELONGS TO THE SURGEON GENERALT

THE STATED OBJECTIVE COULD BE:

CIGARETTE AND SMOKE, CHEMISTRY MODIFICATION

C. WARREN

SEPTEMBER 12, 1985

co
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