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Abstract 
® Use of moist snuff is widespread in ~,weden. !n 2004 "'800 ooo Swedes were· dally 
users which corresponds to 22 % of the male population and 3 % of the female popu­
lation. The aim of the present study was to evaluate the effect of Swedish moist snuff 
extract on PDL fibrobiastgrowth and hard tissue production and compare vvlth molst 
snuff extract from USA. 

Periodontal ligament cells (PDL-ce!ls) were obtained from 3 healthy subje...'is (1 
female 14 years, 2 males 14 and 17 years) from the root surf-.:Ke of prf:molars extrac-­
ted for orthodontk reasons. The ceHs were lsolated from exp!ants and gmwn ln 
Duibecco's Modified Eagle's Medium® (Di\1£M) supplemented with 10 % fetal calf 
serum {FBS) and cultivated in 31'C with 5 % CO, in aiL 

Snuff extract in concentrations 0-3 %, 1 % and 3 % (in DMtM with 1 % FBS) was 
tested. Celis frorn each individuaJ were tested three times,each time in triplicate. 
Photographs were taken at o and24 hours with a dlgrtaLcamera and analysed in 
terms of growth and morphology. Then the eel! suspension was frozen and !ater 
thawed for examination of the production of alkaline phosphatase after exposure to 
different snuff concentrations. 

This in vitro study has shown that PDLcei!s from 3 different subjects demonstrated 
a reduced number of cells at exposure to 3 % of both Swedishand American snuff 
extract. The production of a!ka!!ne phosphatase after 2 hours was similarly reduced 
from ce!!s exposed to 3 % snuff e:<tract. 

Further studies have to be made to understand the effect of smokeless tobacco 
or: periodontal tissues. However,frorn this study can be concluded that Smokeless 
tobacco has bio!ogica! effects in terms of reduced PDL ceH growth and productfon of 
alkaline phosphatase 
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Effekt av snusextrakt pa paradontalligamenterceller 
Gunilla Andersson, Asa Wahiln, Gunilla Rratthall 

Sammanfattning 

@ ! Sverige ar bruket av vatt snus myc.ket. vaniigt Ar 2004 snusade "'800 ooo svenskar; 
varav 22 % av mannen och 3 % av kvinnoma anvande sr.us regeibundet. Maiet med 
fbre!iggande arbete var att studera effekten av svenskt vatt snusextrakt pa parodonta!­
llgamentce!!er {PDL--cei!er) avseende vaxt och hardvavnadsproduktion och jarnfora det 
med v1tt snusextrakt fran USA 

PDL-ce!!er utvanns fran 3 friska individer (, flicka 14 ar och 2 poJkar 14 och 17 ar) fran 
rotytan pa prerno!arer, sorn skui!e extraheras av ortcdontiska ska!. Ce!lema isoierai:ies 
fran vavnadsbltar, ''explants': och fick ti!lvaxa i Dulbecco's Modified Eagle's Medium&) 
{DMEi\1) med tl!!skott av 10 % feta!t kalvserurn {FBSJ and odfades l 31'(. med 5 % Ct\ i !uft 

Snusextrakt i koncentratlonema 0,3 %, 1 %, 3 %, test.ades i DfvtEM med 1 % FBS. 
Ce Her fran varJe ind Md te~tades 3 ganger, varje g~ng ltrlp!lkat. Foton togs vid o oi:h 24 

tiromar med en digitalkarnera och ancdyserades avseendeforandringar t vaxt och rnorfo­
fogL Sedan frystes ce!lsuspensionen och tinadessenarefor tn1dersoknlng av produktion 
av alkallskt fosfatas efter exponerlng for o!ika snuskoncentrationer, 

Derma in vftro-stud!e har \-%at<ftt PDL ce!lerfran 3 ollka lndlvrder uppvfsade ett redu­
cerat antai ce!ler vi<l exponering for 3 % av h~de svenskt ocharrn:rlkanskt snusextrakt. 



f:TfECT or S.MOKELtSS TO:SACCO l!XTRACT 0N PEP.10DONTA1- lJGAMF.NT CEU.S 

Introduction 
Several studies have shown an association bc-tween 
smoking and loss of periodontal attachment and 
bone destruction (5, 13}. Nicotine, 1.vhich is a major 
component of cigarette smoking, can be detected 
on root surfaces of periodontally affected teeth (n). 
Studies on the effect of nicotine on human perio­
dontal. ligament {PDL) fibroblasts show, that nico­
tine can affect functions of these cells in vitro in a 
dose-dependent manner (7). 

Smokeless toba.cco in different forms such as 
chewing tobacco, dry snuff and moist snuff is used 
worldwide. Use of moist snuff is widespread in 
Sweden. In 2004 ... soo ooo Swedes were daily users 
which corresponds to 22 % of the male population 
and 3 % of the female population { 18}. The effect of 
s.mokeless tobacco on periodontal health has mainly 
fo,:used on attachment loss manifested as gingival 
m:ession.s at the_ site were 1he tobacco is regularly 
placed adjacent to the snuff dipper's l.es.1ot1 (2, 4, 10, 
37, 19, 20). The recession has. heen pC!st11l.ated to be 
a result of m~hanical trauma. Huwever, in a more 
recent in vitro study ii was shown that smokeless 
tobacro extract can stim11late. peripheral mono­
cyte celh to produce prostaglandins.(6).-ln a study 
from USA aqueous extr-ad:s <if chewing toha.cco, dry 
and moist snuff was found to induce il:1flammatory 
changes in endothelial cells that may promote recru­
itment of leukocytes (9). No studies on the effect of 
extract from Swedish moist snuff on periodontal li-­
gament fibroblasts in vitro have been published. 

The aim of the present study was to evaluate the 
effect of Swedish moist snuff extmct on PDL fibm­
blast growth and hard tissue production and com­
pare with moist snuff exiract from USA. 

Material and methods 
Preparation of PDl cells 
Periodontal ligament ..:ells (PDL-cell.s) were obtained 
from the root surfaa o fpremolars extracted fix ort­
hodontic reasons from healthy patients, 14-17years 
of age, The patients and their purents were informed. 
and the pare,nts gave written consent. The s.imiv was 
approved by the YHuman E!hical Committee at Lund 
University~ Ltmd, Sweden, 

The teeth were extrncted under sterile conditi(!ll$ 
and washed hi phosphate hufferedsaline (PR.5) with 
1 r}f_, Penkini.n Streptomycin solution® (PEST) and 
0.5 'Hi Gentamki.n (1.0 mp.;lml). Then the pe.tiodon­
tal ligament wa.s gently scraped off frmr1 the middle 
third of the root su.tface to avoidconta:minatk1n from 
the gingival and apical tissues. The tissue exphmts 

,vere transferred to 21 cm" cell rnlture dishes with 
Dulbecw's Modified Eagle's Medium® {DME!v1) 
supplemented ',vith 10 % fetal calf serum (FBS}, 
1 % PEST and 0.5 <}{.l Gentamicin. The explants were 
wvered with sterile glass slips and the dishes \->/ere 
placed in a cell/tissue incubator in 37· C with 5 % 
CO2 JJl. air for one week. The cells were allowed to 
rnigrnte from the explams and after reaching about 
50 % conf:111ence the cells we.re washed twice with 
PBS, and trypsinated -,,.,+th Trypsin -EDTA solution(:,) 
( 0.5 g trypsin, 0.2 g EDTA/l). Then DMEJ>..,·1 wa.s ad­
ded and the suspension was centrifuged at 1000 rpm 
for5 mint1tes'.The pellet was suspended in supple­
mented DMRM and transferred to cell culture flasks 
{ passage 1). After passage J the t:dls were trypsinated 
and frozen at -86"Cfo 69 %DME1v1, w % FBS, 1 % 
PEST and w\11; dimethyl suffoxide, DMSO {Hybri­
Max-®), in a <.:onteritration of roug:bly 501> o<H.) cells 
per ml medimn. 

Prepamtion of.snuff wwct 
Swedish moist snuff{Ettan C'·,othi:a Tobak AB, Swe-­
<len j with a pH of 8.5, witer content 55 % and nko-­
tine level of 2.1 % . and Keiltucky referencesnuff ( the 
only. available American moist snuff for preparing 
e:x"trnct) \•vith .a pHof _7.z., watl-.rcontent of 52 % .md 
nicotine levdof z..6 %, was used in the preparatim1 
of snuff extract.A pH ofB.5 fa vaH<l for the three lar­
gest br-ands in Sweden· (Ettan, · Grovsnus, General\ 
The extn,cti; we.re made by a standardized procedure 
(12).A slurry of100 g snuff in:womi distilled water 
was.agita.tedfor 1hourand then centrifuged at 15--00 
rpm for.30 minutes.The supernatant was filtered th­
rough a_ool:lfilt~r {MunkteU, Stora Grychbo, Swe­
den) .and then throt1gh a 0.2 mm filter (Varucap 90, 

Gdm,m Science;;, K.EBO, Stockholm, Sweden). The 
stertllty oftheJqfotion-\-\,'as checked hy inocul..ation 
on ,igaf plates. the extra..:t w.i.s st-ored fnx,'.en at• 20°C 

in 2. :ml aliquots e,idi <il?Whkh wils imhsequently 
thawed and used i)lthe experi:i:nents. 

In the extratt fr(!ll't Swedish s:nuff the tobacw spe-· 
cific niuosamines (TSNA) level w,i,5 0.3 Jtg/ml (0.3 
ppm) and the 11kotinecontent 10,6 mg/ml {1.06 '-ro). 
The rorre.,,pondingfigw·es for extract fmm Ameri-• 
can snuff was aTSNA·••levd of i.5 µg/rn1 (1.5 ppm) 
andankofaw C◊i'.!teht 15,8!ng/ml(1,58 %}, 

In the experl:inents the@uffextrnct was dilu:ted in 
D Millvf in thf following <:ohcentralions: -1µ!/ml, 3fu.l 
ml, 10µltml,3oJ,lfn:iJ and lOOFlfml as described hebw. 

Blochemkat-,H)alyses-
The prodw.::fimft,f alkaline phosphatase after snuff 



exposme of PDL cells was determined with an ELI­
SA assay according to Morishita et al. (16) and read 
in a spectrophotometer at 405 nm. The amount of 
protein was examined according to Bio--Rad Labo•• 
ratories protein assay (Ri.chmond, CA}. 

Experimental design 
In a first serirs of experiments the effect of different 
tobacco concentrations on PDL cells from one sub­
ject (female 13 years) after different times of exposu­
re was established. The efiect of serum free medium 
was also examined. Cdh from passage .3 were used. 

PDL cells were plated. at Jo ooo cells per weU and 
grown in DMEM with 10 1¾; FBS or 4 % bovine se• 
rum albumin (BSA). Smokeless tobacco extracts in 
the concentrations 0.1 '}{,, 3 %, 1 %, 3 'l·t> and w % 
together with a negative control (w]turi.ng medi.1) 
were te.sted. Al! tests were nm in triplicate and pho­
tographs were taken at o, 1, 3, 6, 9, 24 a.nd 4i hours 
using a digital earner.a. The photographs were analy­
sed for dianges in gro..,.,'.th and irmrphology and the 
production of a!kairne phosphatase 48 hmm afrer 
snuff exposure in DMEM w:itit 4 % BSA w;i.s mea­
sured, 

Low wncentmtions cu ~1/o and 0,3 <>,,;;. of Swedish 
and American snuff extract showed an increased 
munber of PDL cdl.s when grown in DMEJ.1 with 
10 % FBS but not in D~1EM with B-SA. VacuoH.sation 
was recorded after 24 and 48 hours with 1 % · snuff 
extract in serum free media. This was not recorded 
in the presence of 10 % FBS. E-xposure to 10 % snuff 
extract caused cdl death after .3 hours. After 9 hours 
ail cells were dead. 

In thi.s experiment the production of ;ilkaline 
phosphatase \•vas reduced after ei<posure w 3 % snuff 
ex.tract whereas 0.3 % stimulated the prmiudion 
compared to il negative controL 

Based on the findings above Swedish and Ame• 
rican smokeless iohatt1) e)>.'tract in concentrations 
0,3 frl1, 1 r.fo an-d 3 <fo (in DMEM with 1 q,iJ F.BS) was 
tested. Cells (passage 3) from lower premolars of th• 
ree different individuals ( 2 km ales 14 years, 1 male, 17 
years) wen: us:ed, All. e-xperin1ents were run 3 _ times, 
each tirne in triplicate~ and performed acci:>rding t-0 
the description hek!W, 
.[)c1yO, PDt. c:eHs we.re thawed a11d diluted with 

DMF.M with 10 % FBS and appliedin :9,5 
cm• mkrotitet plates. The cells were cul~ · 
tivated ill 31'C with 5 ·%co.in air and the 
concentrations of cells per well differed 
between 108 ooo - no ooo in the different 
runs. 

Day 1. The medium was cha:nged to new DMEM 
with w <}{1 FBS 

Day 2. The medium was changed to DMEM with 
1 %FBS 

Day 3. The medium was removed from the wells 
and the different concentrations of smoke­
less S-wedish and Kentud .. ·y tobacco wa.s 
added. DMEM with 1 % FBS wa.s used a.s 
a negative control. All wel1s were photo­
graphed in 200 x m.agnifi-e.ation with a digi­
tal came.ra (Olympus DP 1i ), ·n,e pH of the 
medium and different snuff wncentra -
tions varied between 7.50 and 7,55 for Swe­
(foh smokeless tobacco wmp;ir:ed to 7,16 ~ 

,.,o for Kentrn:ky rerere:nce tohao::o. 
Day 4. , AH wells wer:e photo,6raph:ed 24 hours after 

e>:pt)sur:e of tobacw :extra.ct 
Then th.e wells ,,vere w,a,,shed. twice with PBS and 

trypsinated with 1.5 ml tryps.in-EDTA 5l1kltion®, 3i'C, 
to e-.ach well. Besides, 3 ml D~1.E.:.\1 with 10 l;fo FBS was 
added to ead1 well, the material WM transferred u.115 ml 
t-est tubes and a-ntr:ifuged at 1000 rpm fur 5 minutes. 
The pdkts from e-J.Ch conce11tration were pooled and 
mixed with 500 µl 0.1 % Triton in dietha..11olami..11e huf.­
fo:r (DEA. 1 M/1 <liethanolamine, 0.5 m.:.\.-1/1 Mg Cl_ pH 
9.S) and frozen in. ~:i.~'C. ·· 

for the production ofalbline phosphatase and the 
amount of protein this <:dl suspension was thawed, di­
luted 1:2 with DEA buffer and 1 ml of alkitine ph05pha­
te substrnte {1mg/ml) was added, The amount i)f al­
k.aline phosphatase/amount of protein w.is recorded at 
baseline and after :w minutes and 2 hours. 

Yatistical methods 
The comparison against rontrol is made by means 
of the Vlikoxon signed rank test ( two-sided). The 
compatison betw--een Swedish and American snuff is 
made by means -0f the Wilcoxon ranks.um test ( two­
sided). A p-value less than 0.05 is considered statis• 
ticatly s.ignificmt. Each experiment was used as t.½e 
unit for analyses. 

Re$~lu 
Thi · photograph$ were evaluated by 3 calrbrated 
ex.a.miners aod .the result based on the findings of at 
least i ol:>sene~rs and 2 wells. 
Patient ltf~male~ 14 years 
C,Qlltm.1- increased number of cells after 24 hours. 
0,3 % ~iluffext:ra<;t • unchanged ni.unber of cells af­
ter exposure to both Swedish and American smoke• 
les$ ttifoi,co. 
1 % snuff ext:r.act.• unchanged immber of <:ells after 
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exposure to Sv,:edish snuff extract; increased number 
of cells. after exposure to Kentucky reference snuff. 
·1 % snuff extract - reduced number of cells after 
exposure to both Swedish and American smokeless 
tobacco. 
Patient .2, male, 17 years 
Control • unchanged number of cells after .24 
hours. 
0.3. % snuff extract ·· unchanged number of cdls af .. 
ter e:,qwsure to both Swedish ,md i\mericrn smoke-­
less tobacco. 
l.:f.9.. . .$.llY.tt.th.>iJ.ilrt- unchanged number of cells after 
exposure to both Swedish and American smokeless 
tobacco. 
3..% .. ft..U.!lff..th.>iJ.».rt- reduced. number of cells after 
exposure to bot¾ Swedish and American smokeless 
tobacco. 
Patient 3, female 14 years 
Control - incre.ased number of cells after 24 hours. 
9, 1 % snuff e:xtraq • increased number of cells after 
exposure to Swedish snuff extract; unchanged mim­
ber of cells after exposure to Kennicky reference 
snuff. 
1 % snuff extract• unchanged number of cells after 
exposure to $\vedish s.nuff extract; increased number 
of cells after exposure ti> American snuff extracL 
3_!yi-, snuff extract .reduced number of cells after ex-

posure to both Swedish and Arnerican smokeless 
tobacco. 
Comparison and conclusion of ce!i gro,vth 
In PDL cells from two sub_kcts cel.l cultivation for 
24 hours without snuff extract (control) sh(m,-ed an 
increased number of cells, \•:here exposures to 0.3 % 
snuff extract either '-Vere unchanged or increased. 
Further an increased number of cells were seen also 
at exposure of 1 % American snuff extract 
In FOL cd}s from one suh_iect there \WlS no change 
either i:n the control, the 0.3 °1;-, extract c.xposure or 
the 1 % exposure, 

A reduced number of celh at exposure for 3 t}'o of 
both Swedish and American snuff extract wa.s de­
monstrated in PDL cells from all three suh_jects. 

In this experiment with 1 % FBS in the culture 
medium 110 dear-cut diffrw1ce could be demon­
strated between Swedish and Kc-ntucky rdetence 
snuff in terms of cel.l growth. 

Figi. shmv-s representative photographs of PDL 
cells after 24 hours incubation with different con­
centrations of S\•vedish and Kentucky reference 
snuff. DMEM with 1 % FBS from the same culture 
plate was u.s.ed as a negative control. 

A.ikafirie phosphatase 
Exposure to 0.3 and 1 'th Swedish and ,<\:rner1can 

®Tabi>:1 1. The pmcuclion of a!ka!ine phosphatase/amoum of pmtein comparr,o to tti.1 contm! {Ctr) after 30 
and 120 minutes' incubation of ceUs eaf'lier a,q:.iosed to Swedish (Sw.) an<l Ameriean {Am.) snuff extract 
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P-value 

... 3,C-!l ... l.Q,.6.Q ..•. M.1L .1LUl...:i..05 ... i..QA6.l...S.tiS ... Jl..39 

P-value 

P-value ....... Q.{JUS9 ...... L.. ... 0,003ft ..... . 
.__ _ __, __ ..,_ ___________________ ..,_ ___ .......,.,959. ___ ~ 

1 Swedish snuff• Swedish control 
'American snuff - Ameri~an control 





tf f'ECT or SMOKELESS !,:):SACCO EXTRr\CT ON PEP.l()fJONTAL tlGAMENT Ct.LLS 

e-h. Kentucky rnfoitm<P. 
e. negativ~ control, f. 0.3 %, 9. 1 % and h, 3 % snuff e-:xtia(:1, 
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snuff extract did not show any statistically signifi­
cant difference in alkaline phosphatase production 
compared to the control at 30 minutes or 1:\-vo hours 
incubation. Nor was there any significant difference 
between Swedish and American snuff extract. Expo­
sure to 3 % snuff extract, however, resulted in a sta­
tistically significant reduction in alkaline phosphata~ 
se/amount protein both after 30 mi1mtes (p=o.0039} 
and 2 hours (p:::o.oo:w) with nC! difference between 
Swedish and American snuff extract (1iibl.e 1.) 

nicotine is one of the substances in snuff that has a 
biological effect on the oml mucosa (3) whkh also 
seems to be valid for PDL cells, The results of the 
present fo vitro study have shown that PDL cells 
from different subjects demoilstrated a reduced. 
number of <:ells at exposure for 3 % of both Swedish 
and Amerkan snuff ex,ract. The production of al­
kaline phosphatase was similarly reduced from cells 
exposed to 3 % snuff ex:trnct . 

ln the manufacturing of moist snuff in Sweden 
a heat treatment pr(>Cess is. used wl1ile a fe.rrnenta­

Discussion tion prQcess is used in lf SA.c T~ Americaµ snuff has 
fo the present study human periodontal ligament a lower pH but somewhat higher nicotine content 
(PDL) cells have been exposed to different cane.en- than the Swedish Product Since mwe :nicotine is 
trations of Swedish aQil.Kentud,.,•referencesnuff ex:- • (ree. ift!ie snuff has a higher pll. va!ue the hi,~logf .. 
tract, There .~s 110 difference between Swedish and ·• ... · cil. eff«t$-0f niwtine on the JDL ce:ll5 in the tw()• 
Ke11tud..y< smokd.ess t:(lhacco concerning morpholo~ products should be similar as found io the present 

. gical changes and production of alkaline pq<>spha~ •·• study. l)ljsis.al.so in~ttord@~ with in ,·itro studies 
ta.se from PDL cells in tltis in vitro Jnodel. ••:·:. 0 · ·• from. S~en ivher'(!the res.~}ts µnplied minor or :no 

These resultsc.m pcfrHyhe.;oropare<l to Jo.him.met differe:nd~s hei:\Yeeri· the snuff extra(:t from Sweden 
a!. (14) who ex;im.ined the e:ffectofan aqueous smo• . ~nd USJ\iri term~ ofdi.rectto.'tjfity (:n). 
keless tobacco extracl: (. S .. ·TE)•· &ii i1lngival ~a. tino•. ··• . . . Thi moat I)rei1afottt effe.cu bf smokeless tobacco 
cytc production of prosfagfa:ndfo ~A{PGEi)•.fod in:.. ) ~rel&ltit~d to tbi site of p}a(:ement, in the form 
terleukin-1 (IL-1),mediators hw<ll:ved in periodontal of gingival rece..~kin .ind white mucosal lesions. 
destructi<>n ~nd *r.:itil:l{)Cyte •proliferation,.• 1e.n % ... · }Vh(th~tJl;ie use. .of sruok~t~ tobaccQ Jllay affect 
STE signifi~n'y (p <Q,.05) dep~d ceUriµlllbel'$. period~r:#hl tissU~s in ge.riir-a}Js not !mown, even 
and viability. Lower tobacco cori&ntrntiort{did nof .· fuougffi'l :recent eph:krnfol~gical study has discus• 
affect ail numbers or viability, but significantly (p < sed a relation.ship bet:we,m smokeless tobacco and 

·
0·1~:c:a;~d(~':tl~ 1l:•::t;xicity•·of .nioo•·•• ·····•ru~finlJ~dh~·p~;tiiip;~t;r:~t~;~~~ 
ti.neon human prim~y ontl fibroblast cultures and tional Health and Nutr:itimi E.,"<.;unination Survey 
fotmd that .the tox.k £ffeqs of p:k(itine beciaJp¢ irre~.i the nsspi::fatfon bel}'ileen .s:m9:k~kss. tobacco use ~nd 

;::i:~~i!!!~i::::11:: ::n:.:!~~:ejie':·;~;·••·••• ••::;~!III~1trJrftI:1tl:ti1!~~i~a;t;!f; 
withdraw.ii of ni<:otint..'.rhe acJte effects ornkotine ...... attad:itnellt loss and. bleeding on the same tooth, 

. ::~: !Tttltt~:s :1i1::!i11;~:~;:nm1s1;: ~14v11~)1i~~!ti~?t:lJ:;:r::::!;:f; . 
concentrations that occur in th~ saliva of sniokdess ·•· to·hav~.llevere active perk,d.ontal diseast as adults 
tobacc-0 users (:n) Th~Jesu1t$ ~µggeste<l th,;:1quro~ .. ivh<• riever used ~mokdess toba··co The ~mthors 

tine might haw: crit~it@ffects i:it(bone metl\1olism. •.•.•.·•··•.:.•.cot".···~.1 i_•~.f.•. t··n/1tt,af .. te. ~ae·.Jl••.ir· Itres)l;_.p·~~.~~.•••.•··tdrir,jefa{na. ···t;:..· tri '.:~1,1·1:.·,_:~,eessre·, Nicotine is absorbed j31to thiblood st~am vii x1u ..... s... ... , (<Yu ,, • vrnw., .NS.: .., ., l( ;,,... 

transfer across various oral n:1er.ol:mmes induding ··• active perfod1)ntal disease. 
the buccal muCQM. O~•:ltion.s ... by Purie Jt "!1. · · Futther .s.tudieihaw;rt-Obe madeto understand the 
(9) stiggest that smokeless }obacc:<1 may il:1.duce eff~¢t -0f sntok~)ess kiJ?aio ()ll periddootaltis.,;ues. 
inflammatory cha1:ige'> in vii-ihy activating emioth~- However, frori1 this sh1dy can be conchided that 
lium in a mar111er that pro.motes recn1itment ofleu- sm61¢1ess ttibaca> hashiologkal effects in·terms of 
kocytes; which mafcontf,ibitk to ti$sue d.irn~~;}\ pid .. 0u·.•.•.~. h.: .. •~.t. •~~.••.•.:·•·i*llgrmv(ff#ndproduction (tf alkaline study by Mavropeuht5 et al(i5} shriwed 1Eatifoiik u ".r,u.s.«= 
exposure of snuff indw::.ed a i·apid iricrea:;e in gingi­
val blo<)d flow thafwas high~r tlmi the i.nct@• in· 
blood pressure, ~dk.ating •~• acth·i Vasodilagtj(>p. 
In a receJit srudy on Swediih snuffit was :;how:hthat 
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