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5mokiهg hazards ha been An 1nternational problen
for several yearE. 3xpErimertally, i bas been proved that
ricotine is the roR% cffactiv3 extracT of tGbAcco. It is absorbed
1rto the blood circulation with each ciRa±ette sد oked, thua
;roewcirg di5ferer- toxicola%ical effects. TAese effects might
reach rost; 1T ne: tzl of the bedy systems ( Hug , 1970 ).

Tne vital r0?e 0f diet ry ة grotein in the production,
2rEvEnt:on, nd repair uf orgaR i;ury has been widely appreciated
an? exTensvwly s'i1i .d بخ 4Lthog' tne rutritional status 1n
m٥٤t of ٦he 5eve2.02±n¢ "%5=mr.itis% is sually ذ a protein deficient
٢iet, yet smo¢1n; ::.٤i 2oainates, ( ٧an Proosdij, 1960 ).
:٤f٥٤ts 2re bei0ج >e 5% Te develo ed ج countrles which are

y =anvtriTion to contmol srokinG. It is worthwhileن ot govemned؟. 
٤٢٦٦ dveloping co:tries overned ي by malautritlor Ahould foll5د 
tr4 sre trend.

Thg present invetiRation deals with the interactive
.٣0teir de£icisncy and ricotine or the lu6.eet  م5٤%4

 د إ:ن9
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MAT ERIAL AN METHOSب،بد» 

F total number of 144 male weanling A!5in5 rats, ix
eeks of Aga, and ranging from 50: 60 gra0دت z bo6 woight

w ereب divided intg four rcups ع siowr فة i Table (1)

 elba؟ )ق}
Fypericn; » ء ، «ددوp جثut لاؤجe9iRnandCrouPBtst د1ي.2

Grau1? lo ،

ConTro1 (1)
Coa%r62 2)
٢٥٩٢٣٥1 (5)
2w3er15%9tal
ropج 

Treatment t٥.of R2ts

Well bAlAnced diet ، 52
Well balaned diet + Dicatire 36
Prote1n deficiant dist 36
ProTein &eficient dlet + Nicotذne 40

TAe compossition of the experlaental 3ies used are s!5,٦
٤n T581e {2) :

aDle(2)

ietary Componentن 
Pen¢..:4% د ن oapas81t3! و.؟ ؟
 ن د، و اه،

FrotE:: ::icinr;3٠٤-:٩-bal511ة 
 بب،سدد،دس،يدد٤٠·

Casein 2C 5 و
Cor٤ starch 663 81%
00ttan seeN 01l 7% 7,

Mineral nix.(Jone9F05ter,1942) 5:  و ومء ج،

٦٤tam1n mix.(Hoodrf؟ , :951) 2٤ 2#

the TorTula
Pure nic051ne Biii ٦1eicals lana جنn: لآق٠١ ي ص ٥٣

C  ذ٢:٠٤٠٨ ز
] سم

٢ ;ر٣  ،، ج
٣٩ م ٠٢ ء ،.٣٨٠-:٠0٦٠ ة- •-

- أعب



 سب [ن و

was mixed with det at a dose ratr 0f 50 Mg./ kg. body wt./
day. 0ffered amounts were adusted weekly according to fluctu­
aTions in body we1ghts and uounts ة 5£ fooi conف uaed.

Autopsies wBto perforied at weekly intervals for five
eekE, fross' stiucture of lungs was bbserved and lung weightsن 

wefe determined to the Rearest 0.l mg. u8ing a Meopta tor1on
balarce.

For' histolagical 'and hlstochenical 1Nvestigatigns, repres
sentative samples from each lung were Aub3ected to the following
fixation and 8talninR techn1aues:
1- Bouir's £luid for rout1ne Haenatoxylin ndة
2- 1C tuffered TDrmalin fallowed by ata1ninG

Ebsin.
in:

Paugen reaction for D.N.A.
Pyroain / Methyl green staii fbr R.N.٨،  مي

 م

5- Rssدan'5 picro alcoho2 £ixative and Atalning by P.٨٠S٠
reactior for .clysaccharides ج

The techniquns used are those recarmended by Rearse (1959).

 ز

R5SULTS ٨ND DISCUSSIDN
 د

12٤EfsiRhte :
Relative lung weighte, cAlculated as percentagea per

hbdy we!ghts are teNorstrateu by Table (3):

 جaEe )قل.
 سد ،

4veraEeo٤.F%lat4yeHnETsAEhts
GEiMErEai-EirvEion,عFroup35NEEaIT٤6Eg د ،د ، ،١د ن

FFBTEiF. باي, د٠ ج ب عيد-، جدو L.2٠3.+ ie3 رR8 "Bي F?38iلآق؟غ. cEE:7:ي.« -ج{ي±-ة( eeن 
 ،دص، د٠ ،« ، سدد٠ د د"، ،د،

 ي-

٤

<

٠٤-٤-.4c c.7%٥±c.٥14 0.710±0.62٥ 0.825 ± 0.c07
c. < و ووي ة15±7.4 و G.07-7150.00.695 و1 .ث 0.75 ± 0.120
.-2٦-٢.0g٥ €.5c5 ± 5.1oe .A20 ±c.4oT 0.570 ± 0.11٥

0.9 حc.11o±0- ة.5ً -نC.12i د مويه يو يه• 0.9 ذ0٦2±0.٥ 0.955 ± c.cc7
٦G٣٣٨٠ م- i1٥.٥::٥.59 ج ل« ا، و«/ 2.94¢ ±¢.cc €.916±٥.042

 دد، بد »«،د »،
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Data of tعh experMentAl group rereal a Bl1ght 1ncrease
1n the relative 1ung we1ghta witE rsapect to hody weights,
Tbla increase s Mare elearlY idenT1fied 1roa thc ih1rd week
of the eRperLment and thereafter. Such f1nding Aد confired
by Alexandrov and Beitchev {19E5) 1n rats inhAliصE cigaretta
Anake and attributed thls inureaes to tAe appearancq af'
Glandular tumoura. Davertheless, starring rats 1niected ty
n1cotine sbowed eignif1cant ه decrease in tRslr relatie l1نng
eiEhts, ( Siله ovicb, 1975 ).

Gج gss andM$eraacop±ج E]
Woraal luصgs 0f the £1st c0ntrol group wora £0ft  حذ

coصaisteRry, kصgbgpة 1n coAoعu , ana"unعث ora aponGy app6a3٩rce
( F1gure 1-i). R gulrع rease 1عص in sias with gzowth af ra4s
was evfdent throughout azperlmentat1oA. All atud1ed apecisa5
hac norAl ieroeeopicalه features ( Figure 2 ),

In tha eecod control GroU3 whare rata werc giver =1cot5r
witb the well balanced diet, a fractio> ar e,zined lungS :acwed
coneated 1obeA ; predoiEently one of tha lft Lobee, Ccن estR8
lungs were alightly fir in consistency nd د 3rk red i> cn25ur.
Jungs 0f ratA autorsied at tbe etd o± exح erientation shoe

paeح reas of"eahesion3 ta the r1bs. 5'cH arra9 1e markedlyن 
l-ii ). 0nج2 ج:: tEe cut s14facs { I1د and hArA n ع1 colouذ 

m1croscopical exalnaHicn, aians af iarnalhaMorrhges '9re
evdent by tHe fourth veek( Pieure 5 ). 1£ter, tte alvealaz
wallA Aecame thickened and alveol1 vRr 1illed vth a £im ٦%t­
w orkب contAlninE erythracytes and polyaorphs, thelial ج1 cels
lining bronch10les were degenerative and dis55rted. 1'he d4%el ­y ت
ment af intemnal pulmonAry haeao±-hage dur1ng nicotine adm12i.5tr­
ation 1s als0 confiraed by Alexandrov and RaitcEev (1965); while
Maطrburg (1958) reported th1s les10n to be freauently transitary
in aubtox1e nicotlne doses. H1stocherLcally, lجبصu tiesue this ه٤

.csitive aaterfalح .S.٨.roup shDed graDuel decl1ne in the Pع 

WBile D،R.A. gare intense reactlon throuehout experlrentation,
( Tigure 4), R.M.4. stained faintly prior the £6urth week: ٦٤23r
which 1t acgu1red norMal stainlng affinity, Thu3 'hile Rasen'r%
and Sprague (1969) a1so ±eported sin1lar eleYat1ans ±n luag D. A. لا
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٠ ،wr3ecte& finninR is 0rfered bت 
١ exr73nztion for this u ٩ ذ" ,م م} the aecumulation o%

to be ،ue٤ي- %٤et1eulun and TeabraN٤٦٤(,1delatt et al. • د2976} e
.N.8. n rmal1 clumrr 1oeated3" e11ula م .ecrosia ع ح tbererore

٤ ء ءن ي3٥ct56 ء the nv;Eleuo durir3 Tte K
5ying intense reactioT  ء

Eere rAta were maintaired oD
٦a tHe taird control grouP " groasly unaltered durin6

s wereء •
:He pratein deficient diet, luGf --٤) 0n mlcroscopical• ،iad ( Bipre .-11. •
٤he wbole experinental ner degenerative bronchioles٠e necrosis character1ze41جم,م @"",ination, the 0rgan ahowed  ممرع6

٠٥٥r51 ، ءight fragmentation o٤ tissue ) ي Pigure 5 ), H1AochemicallY,
·٠ the f5fth week

spec1mens examined by t1ve aaterial occured0B1.5ء 
F, ( F٤gure 6 ), followed.٨.slight 1ncrease in the Pم . w ee#Aي

ing wereص stiمقذعه ue1eج م ",,menذ the first two erperه iaع uة 
y slight and gradual decl4no, »Aن 
ot Bigniflcantly £ainا .

rats under the double stresB
I٤ the experimental grouP ٠" 8و severe grosly affectedshoweد 

٥٤ prote1n deficiency and nicot±n6 ,weeks ,م the argan appeared
. erimeD

1ungs، During the first tvo exP ,ouعن ، By the third week,
،d in co •redoainently restricted toم 'olly corgested and dark r6ير( 

 ءa٤ ء
mu1tiple nadulea of consolida aea '»±أ 3م 1ungE. hese white

Kam، ء 
٤he 1eft 1obe charecterized 'os ه ٤he ribs where 1t was

٠٢ e the.) د whole lung ( FiRure 1-iv,ي y nadues were strongly adheFم11 لا 
·t 1nva،،e'

3££icult ta reove. Later, 3' aegeneraTive ٤م bronchioles by. . on Ehowe ١٠Mieroscopical investigatذ١' a ٤fth ز weeks, pulnonarY
• the fourth an the. ا.1 secand weak. Dr1nG ٦) N٤٥dentifiable

• Pigure • ،
esue became wholly necrotic ' ea إيم, besides the 1nves1on o4

.e9.ء a1veolar pattern caula be a1sin ( «اك ق F, A.S. poaitive
• Pi ±e • ٠

٤ea 1ooa Ee1ls and polymorphs( ", ehe ي retذ£ tAree veeks٠
uT1nا denaeء material appeared relatively ,N.A, )و5 and R.l ,Fi•٠٨٠٠ ء ،reء ء، 

THerea؟ ter,4t etaieed 4aذ nt± Ae1atee لا ء]ى]],,' anق٤ hereToد 
w ereي sign4ficantly fa1nt and w" reنg م ع1 10 )٠ Hortality o٤- . w eekي ±  د
£nelly depleted by the fifth ended بزو the investigaا ion.يw ee
r ta و o£ this group after the ±ifth
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ABST RACTا« د 

Studies on the interacTive eTfecte of piotein deficie
diet and nicotine ( 30 .g./kE ء b0dy wt./day) on the LunEs
of male weanliRg Albino Mats have 1ndicated the following:

Relative lung weights shawed siight increase. In the
ross, lungs were wholly congested, dArk red in colour, withم 

multiple white noDules firstly restricted to 1eft lobeA and
7ater exTending to involve the whole 0rgan. Fieroscopically,
3eج erer:.i- 'rcYtc::r-:, distorted alveolar rattern, wonal
necrosis and 1nternal haemorrahges were the main hiEtologica'
features. P. 4.S. positive Material Gare an intense reactior
during the early phase of investigatioA, follaved by a :raduع
dec2ine. D.N,٨. and R.لا .A. were finally depleted by the end «
1nvestigat1on.
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CAPTION5 0٤ FICURFSواب 

¢e(): Representative lungs rro» experiental aad contr؟i&ما 
groups:
1- Well balanced diet,
i1- Well balanced diet + nictine.
i1i- Low protein diet.
i٧- Law pratein diet + nicotine.

1 م »a1rrerea 4Aه٥ rroa =a2ء ns t45su»"%%ذ؟ غلاة( فere 

H &E: r150)

FiRe(2): 4 weeks 0f vell balanced d1et + n4cotlne.
Interaal pulAonary haemarrhag8 •
(H&£: x4٥0)

21gure(4): 3 veEks 0f vell balanced d1et + nicatine.
Iatense staining far D.N.A

Feulgen react4on : X 300)

3iguTe.{5: 5 ueekد o4 prote4n def4ciency.
2anal necronis o± 1uصg tissue:

(I100:إ#&٤ 

21Euيe,_(6); 2 weeks £ ه protein deficieAcy.
Increaae 1n the P٠A٠8. +ve waterial.
{ PA.8. reactioa : X30٥)

2iguيe_(7): 4 4eeks ± ه protein deficiency + n4cotine.
Degenerative branchiales invaded by fibroblasts.
(H٤ E: X4o٥)

2Ruيre(BL: 5veekA f ه pratein 4eficieney + nicotine:
D4stortian of a1realar va7:ern, haemomrhage an8
inf11trat1on٠
( HaE: x 2o0)
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.٦ '±weeks ot rroTein Aeficiercy4:(9.٦; }ج  !ةةءsعم "ي،:ببي، .ءعه،:ة:؟ي:،ء
Faint .D:٤ un،152e٤. ن-٠-
( P.4. . ؟ reecti.0n i300)

F ٤ure م (lo): 5 weeks o£ pRateiu deTiciency + Ricatine  ء
 و،د

.}.epleted R.Nز 
P٠2.G. snir : X300)



 ل5 ن م

(i) )لا:(

 {ز٤
(i»)(ii)

F» . و «)

 يهيا:ي,.اي,لإيجهيز} ;ا'يققلإ.,
 ة:تيمية#ير:ية:##يم زةت: :ج:؟:لأ.ي رؤ؟تيز, يب#"

 {#هج{يي ا#و$ز
 مثههؤؤ شيؤجييزؤي

 :ز#سروي :ه'جي(؟:؟٤;,.
 :ج:اش&#و}3.3

fوذ .(e)



•٠»٦-٠٠ .تإد- جيع :"•.±٠ ء.. {ييب.يج  :.:تيج:زي:تجيز:بيي شيقة
 :ت=جز tم٤ م-: عمهي -ة.، يم٦ شو»ي

 "تمهم بجاثج يتيت قلإؤؤ:
 نهي ثي:.إهي;لي:،

 «ملأمذ}} تيى، لإيخؤين@ قير

 ق5 لا

Fi3و) )

 وشهلا،
 ##ي#• ،#ؤفج;هؤتيلإك#ة جي #اجزويهج

Fوذ٠(٩ 

 جي

 يهز:يع
 ف{جيتقجقزيؤ;ثجة
 يمهلايؤجلإيؤيؤإ#ق

 ةk تؤ: شج
٤i٠٢5و »



 بة
 و

٠٢ م
٠٥  ا٤

 و ي٠٣-
٢
 و -م٤

 و بلا ب
 "ي٠٠ جن

٠ و٠٣ -+ ،٤ ؟ مذ ١ ي ي٥٠  د ء ء
٢"٠ في٦
":2 ع إ٤

 ي

- ل6ي ب

3 ب
٠=•

1±٣٣٠ م
 إ":'يخ·.. جيد«

':.-٠ وجج ج٦ي
 -'ه -م٠٩-٠٩ ي

-٤٠ ز:تيهي' ٤.٠٠ .يو خز-ي±"بد٤,
 .؟ ب:" --;يجم.ةي ة

:4٤t٠:3->·. بت;بخ.::؟·.- e  م ومرر. يؤيؤفكم ±م+ تم: ?:ية قميجيجم .:زة.3 ب.: يةيم-.ةه :±زخ م::}: ن:
 تم: تي-;جي±5. ;ي#;;;تج:نجتمر:ح:

 .غ:+5 يييجقييييب:تم ج#.يجهي
 =;م?جبيزملا:رقد يتي:ي ي

. يييغ#ة ?ج"جو. ير:تهز:"ثيود تجج

F  .وذ رء
 تم٩
 يظ•. ء

 ؤ
 .م3

 ق".

 بهيو
F:  .و ر»

4 :إ#ليج#ا,4,%
 يلإ.إ{لإج{زلإ{لإجؤجج#ؤلأئجبهلأيز

 قk إ;:"4 لإو/لتهمج}'{:}:هي,إ# في.ج%
:! .بيه ابي ;ث ;"يزةإ:،i, ,{إ،::  ي$,,:#( ::ا ر: لم. ق::.، ني ,م:3::, قبإ:

 يلإ{از ؟::بزز:ا;يمي تيزي ألإ:
 %ج4 "رج.:ا؟:ا:.يؤ:بزيجي:#

 "شيلا#»ثث#يه...• ::إ#لأ#إ؟{إيي

F78)و. )
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Fو(٩ )

 ج3 جيي.تي$و#ج.لج
 ةتي "ير "يم•• ;تهي ب,3 ;ب:•• .ؤ;تيا

 ؟" ب:يو.:ه :،, تلأ:ا قؤً تلاثم #ثث;زيي فجي،
 ,مزيج-... ·{ثمييقهي. .يج:إلبا فجري
 تلاباه# بجوا ييي، قوزي ?ي%٤ي, ،=:'{تب»• يتزثي' يججتم:

 كجهتي ي ؤلإهييج تميتي ,لأتيه• تهوتإ±تنز{تتر،
 تهيؤ#وزثة

Fiو(١٥. )  ه
 هج ثهس}ر

 تبهؤ"


