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INTRODUCTICN

Smokigg hazards has been an international problem
for several years. Ixperimentally, it has been proved that
nicotine is the mos%t cffective extract of tobacco. It is absorbed
ipto the blood eirculation with eash cirarette smoxed, thus '
rroducirg differen toxicological effects. These effects might

reach rmosts i€ ned #il of the dedy systems ( Hug , 1970 ).

Tne vital ro'e of dietary protein in the producgtion,
nrevention, and repair of organ injury has been widely appreciated
and extensively S :li=d. ilthongn tne nutritional status in
moct of the develoning ~or—urdtie: is usually a gprotein deficient
Giet, yet smo«in.; ~=ti% Zominates, ( Van Proosdij, 1960 ).

Fffarts 2re being Zonz2 bv the develoned countries which aere

r.0t governed by malnutrition to control srcoxing., It is worthwhile
th~y developing countries =overned by malautrition should follox
,tre sare trend.

The present investization deals with the interactive
effect of z-otein deficisncy and nicotine on the lung.
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MATERIAL AND METHOUS

A total number of 144 male weandiing A2%ing rats, 35ix
weeks of age, ard ranzing from 50 : 60 grama oZ tody waight
were divided inte four groups &s showt in Table (1):

Tzblg (1)

Erperimenial Design and Group Distributisn

—— ——

Graup fa. Treatment Wo. of Rats
Con4rol (1) Well balanced diet . 12
Coatrel (2) Well balanced diet + Nicotine 36
Cantrol (3) Protein deficizant dist 36
Experimsntal Protein deficient diet + Nicotine 40
ETOuD

Tne compossition of the experimental die%s used are sha.n

in Tsble {2) :

Table (2
Comnozaition of the Experiaental Diets

Pere. .tz: : ‘ompasgiti .

dietary Component oaay

W S11 Bals .o sLtt Froiei-

Casein 205 5%
Corn starch 663% 81%
Cotton seed 01l 7% T4
Mineral nix.(Jones¥Fozter,1942) 5% 5%
Vitarin mix. (Woodrufs, 1951) 2= 27

PU.IE Ili ceo uine ( Buﬂ : (30 ll(:a' ..I S LL3. _I'.’I,I:,j.'r"'\...‘ i
)

.
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was mixed with diet at a dose rate of 30 mg. / kg. body wt. /
day. Offered amounts were adjusted veekly according to fluectu-
ations in body weighis and amounts ¢f food consumed.

Autopsies were performed at weekly intervals for five
weeks, iross stifucture of lungs was observed and lung weights
were determined to the rearest 0,1 mg. using a Meopta torsion
balarnce.

For histological and histochémical investigations, reprew
sentative samples from each lung were subjected to the following
fixation and staining techniques:

1- Bouin's fluid for routine Haematoxylin and Eosin.

2- 10% tuffered formalin followed by staining in:
Poulgen reaction for D.¥.A,
‘Pyronin / Methyl green stain for R.N.A.

3- R2sszan's piero alcohol fixative and staiming by P.A.S.
reacticr. for rclysaccharides,

The techniques used are those reconmended by Fearse (1959).

J

RYSULTS AND DISCUSSTEN

Toog_Weighte @
Relative lung weights, calculated as percentazges per
body weighta are demorstrated by Table {(3):

Table (3)
tverage of Relative Lung Weights

?uratian_“' TTTTontrol-  Grours Expefimental group

””ee‘f) TeT1_talezced AE31. 09585588 Log;pgEotein L.P.J. + Nic,
; £210 1 °.4C ©.72C T C.C14 0,710 20,026 _ 0,825 T 0.007
P €615 L p.049 £.715 T 0.CO7T  0.695  G6.691 0.785 X 0.120
v.227 L acec 00305 2 oa06  ¢.820 ToL,a0r 0,970 00110
¢.730°2 c.a27 0.92¢ E caio 0,350 26,022 ©.935 % oc.ce7
2 P o ocpa 20847 0,110 2.9e¢ 2 e.itC G.91¢ X 0.C42

e m ! . e A g s e e e E———— e b - =
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Data of the experimental group reveal a slight increase
in the rclative lung weights witk rsapect to body weighia,
This inereagse fs more clearly rdentified Trozm the third week
of the experiment and thereafter, Suchk finding was confirred
by Alexandrov and Beitchev {19€3) in rats inhaling cigareita
gnoke and atiributed this increare to the appearance of
glandular tumonra. HNevertheless, starving rats injected ty
nicotine showed u aeignificant decrease in trheir relative lung
weighta, { Simkovich, 1973 ),

Gross _and Microscopical Studies :

Hormal lungs of the first control group wore soft in
consistenny,'hmgnjpink in codour, anrd’ uniform apongy appeararce
{ Figure 1~if ). Regular increase in size with growth of rais
was evident throughout axperimentatlon. All studied specirtcag
ha¥We normal mieroecopical features { Figure 2 ).

In the second control grouw § whare rata weore giveo tizoti
with the well balanced diet, a fraction of exrzined lungs .acwed
congeated lobes ; predoninently one of the 12ft lober, Cci zsted
lungs were aslightly firm in consistency and iark red in cnlour,
Lungs of rats autovrsjed at the end of exderi.centation showed
areas Bf:adhesiOns %o the riks, I ch arrcas w-rse narkedly pale
in colour and bard in tre cut svrface { Figwrs 1-ii ). Om
microscopical examinaticm, signs of inteornal hazmorrhges were
evident by tke fourth week ( Figure 3 ). lzter, the alveolar
walla hecame thickened and alveoli wer> filled wi*h a firm nnt-
work containing erythroeytes and polymorphs, Zplthelial ce.ls
lining bronchioles were degenerative and distorted. The develon-
ment of internal pulmonary haemorchage during nicotine adminisztr-
ation is also confirmed by Alexandrov and Raitchev (1963); while
Mahrburg (1958) reported this lesion to be freasuently transitory
In subtoxic nicotine doses, Histochemically, lung tiesue of Lhis
group showed graduml decline in the P. A, §. ncsitive material,

While D,N.A. gave intense reaction throughout exverimentation,

( Pigure 4 ), R.N.}, stained faintly prior thes fourth week: x{%r
which it acquired normal staining affinity, Thu3 while Rosen'ropn
and Sprague (1969) also reported similar elevations in lung D.N.A



, exrlsnztion for this uneipected fipdipes 1% affered By

yldclatt et al. {197%), to bve due to the accumulation of

X.4. in cmall alumce located in the reticulum and membran®

f the nucleud durinr ihe process of cellular necrosis. therefore

sying intense raaction.

In the toird control group vhere rats weTe maintained ou
he protein deficient diet, lungs weTe groasly upaltered during
the whole experimental nepriod ( Figure 1-iii ). On microscopical
examination, the crgansahcwed some degenerative nronchioles.
§iisht fragmentation of tissue OT gonal necrosis cheracterized
gpecimens examined by the fifth week ( Figure s J. Higtocheniczlly¥,
s slight {ncrease in the P. A. 5. poaitive material aceured
during the first two experimental weeks { Figure & )}, follawed
by slight and gradual declina, while nueleic acids staining were
not pignificantly fTaint.

In the experimentai ETOUP, rats under the.double siress
of protein-deficiency and nicotine showed severe grossly affected
1ungs. Taring the firgt tuwo experimental weeks, the oargaon appeared
wholly congested and dark red in colours BY the third week,
multiple nodulea of congsolidation, predominentiy restricted to
the left lobe charecterized mest examined lunge. These white
pilky nodules weTe gtrongly adhered to the ribs where it was
daifficult to remove. lLater, it invaded the whole 1lung { Figure 1-iv).
Microscopical jinvegtigation cnowed degenerative proncpioles by
the second weaK. Turing the fourth and fifth weeks, pulmonary
tiggue became wholly necrotic { Figure T Y. No- identifiable
alyveolar pattern could Te distinguished besides the inveslon of
red blood Celia and polymorphs ( Figure 8 . P. A. 5. poaitive
material appeared relatively dense during the first three weeks.
Thereafter, it gtained faintly ( Figure 9 ), DN.AL and R.N.A-
were significantly falnt and undifférentiated_and therefom
finelly depleted by the fifth week { Figure 10 ). - Mortality of
rata of this group after the Lifth week ended the investigation.
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ABSTRA

|

Studies on the interactive effecte of protein aefiecie
diet and nicotine ( 30 meg./kg. body wt./day ) on the lungs
of male weanling Albino rats have indicated the following:

Relative lung weights shawed slight increase. In the
gross, lungs were wholly congested, dark red in colour, with
multiple white nedules firstly restricted to left lobee 2and
later extending to involve the whole organ. Wicroscopically,
degener-iive *roengl 'rl::, distorted alveolar pattern, zopal
necrosis and internal haemorrmhges were the main histologicz]
features, P. &. §. positive material gave an intense reactior
during the early phase of investigation, fcllawed by a gradu:
decline, D.N,A, and R.N.A. were finally depleted by the end ¢
investigation.
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CAPTIQNS CF FIGURES

Representative lunga from experimental and contre
groups:

i= Well balanced diet.

ii- Well balanced diet + nicotine,

iti- Low protein diet.

iv- Low protein diet + nicotine,

Normal lung tissue from rat affered thk well bale
diet,
{ H& E : X 150)

4 weeks of well balanced diet + nicotine.
Internal pulmenary haemorrhage.
(H&E: X 400)

3 wekks of well balanced dlet + nicatine.
Intense ataining for D,N.A.
( Feulgen reaction : X 300)

5 weeks of protein deficiency,
Zanal necroanis of lung tissue.
(H&E : X100

: 2 weeks of protein deficiency.
Increase in the P.A.S. +ve material.
{ P.A.S. reactiomn : X 300)

4 weeks of protein deficiency + nicotine.
Degenerative bronchioles invaded by fibroblasts,
(H&E: X 400)

5 weeks of vrotein deficienecy + nicotine.
Distortion of alveolar castern, haemorrhage and
infiltration.

(da2z: %X 200
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4 weeks otf rvro*tein deficiency *+ nicdrins.

Fipure 93
antisted F.A.05. ~ve material.

Paint o undifTer
\ P.i.8. rerctinn 1300 )

Figure (20): S weeks of protein deficiency < nicotine.

Lepleted R.N.A.
{ P.M.G. 2tair X300}
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