THE INTERACTICY BETYREN PRUDSIN DEFICIENCY AND NICOTINE: -

EFFICTS O GROSS, HlSTOLOGICﬁT ANG HISTCHEMICAL FEATURES

OF THE LUNG.

By:

#adika A. Ashry , M. Yanni , and Sanaa M. Refasat,
% Zoology Dept. Ain Shams University College for Girlg ¥

INTRODUCT ICN

Srnokigg hazards has been an international preblem

" for several years. Experimentally, it has been proved that
nicotine is the moazt ecffective extract of tobacco. It is absorbed
ipto the blood circulation with eash cirarette smoxed, thuas '
rroducirg differsn toxicological effects, These effects might

reaszh most: i{ nedt =il of the vedy systems ( Hug , 1970 ).

Tne vital rote of dietary protein in the production,
nsrev¥ention, and repair of organ injury has been widely apprecisted
and extensively s ii=zd. ilthongh tne nutritional status 1n
moct of the develonine ~ornwarditier is usually a protein deficient
diet, yet smeq<in; -:ti% fominates, ( Van Proesdij, 1960 Y.

“fforts are being Zong by the develored countrles which ere _
r.ot gaverned sy m3lanutrition to control smoking, It is worthwhile
tk~t developing countries zoverned by malautrition should follow
,Jire sace trend.

The present investization deals with the Interastive
pffect of zvoteipn deficisncy =2nd nicotine on the lung.
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MATERIAL AND METHOJS

A total numuver of 144 male weanding AI19ing rats, six
weeks of aga, and ranging from 50 : 60 gramz o7 btody waight
were divided intg four groupd s showe in Table (1):

Table (1)

Erperimenial Design and Group Distrikutiscn

Group Eo. Treatment W¥o. of Rats
Control (1) Well balanced diet . 42
Caatrol (2) Well balanced diet + Nicotine 3&
Cantrol (3) Protein deficiant diet 36
Zxperimsutal Protein deficient diet + Nicotine 40
ETO4D

Tne compossition of the experimental die%= used are shawmn
in Tsble {2) :

Table (2
Compozsition of the Experiaental Diet:

Tompasgitl i
dietary Component Bfaecalbers s - -
_2t Prote:is 1t
Sk
Casein 205 S%
Corn starch 66% B1%
Cotton seed oil T% A
Mineral nix.(Jones¥Faozter,1942) 5% 27
VYitarin mix. (Woodrufs, 19%1) g% 2%

Pure nicotine { BiM Tuedicals iL44., Inglana : af
the formula

(

e o J R L oo Lo s B 5 .
O« - - N, . .r : R M i
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was mixed with diet at a dose rate of 30 mg. / kg. body wt. /
day. Cffered amounts were adgusted weekly according to fluetu-
ations in body weights and amounts of food consumed

' Autopsies werae pPrfDrmed at weekly intervals for five
weeks, fitoss structure of 1unga ‘was observed and lung weights
were de*ermiveﬂ to the nearest 0 1 mE . using a Meopta torgion
halance.

For histological ard Kistocheémical investigations, reprew
sentative samples from each lung were subjected to the follewing
fixation and staining technlques:

1- Bouip's fluid for routine Haematoxylin and Eosin.
2- 1% ruffered formalin fgllowed by stainlng in:
Feulgen reaction for D h WAL
‘Pyronin / Methyl green stain for R.N.A.
3- B23szan's piero alcohnol fixative and gtaining by P.A.S.
gacticr. for relysaccharides,
The techniquﬂs used are those recommended by Fearse (1959).

J

RISULTS AND DISCUSSIEN

Tape_Weighte
Relative lung weights, calculated as percentages per
body waights are demorsatrated by Table {3):

Table (3)
tverage of Relative Lung Weights
“Wiration | Control-  Groups . — Experimental group
weeks) moey

.-E-a_]:r::ced d {,1 5!'43;,&'83 Log; gEOte:Ln L. P J. + Nic.

; £20 1 ClaC ©.726 T e.Cis 0,710 170,020 _ 0,825 T 0.007
P C.815 L g.na9 ©.715 T 0.C07  0.695 f G6.G91 0,785 F 0.120
.22 L o,006 0,305 26206 €.820 Yo.40C 0,970 T 0.110
¢.750°2 c.azr o.92¢ Toea1100 0,330 L oe.022 8,935 T oc.oe7
A se e Top e 2,893 1 0,110 0.9¢0 T T 0.042

¢.30C  G.ol¢
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Data of the experimental group reveal a slight increase
in the relative lung weights witk reapect to body weights,
This imecrease iz more c¢learly identified Trom the Third weck
of the experiment and thereafter, Such finding was confirred
by Alezandrov and Baitchev {19€3) in rats inhaling cigaretts
gnokes and attribtated this ipcrears to the appearance of
glandular tumonra. HNeverthelessa, starving rats injected by
nicotine showed u significant deerease in their relative lung
weights, { Simkowich, 1973 ).

Gross_and Mieroscopieml Studies :

Normal lungs of the first control group wers zoft in
consistency,'ﬁﬂgnjpink in codour, andﬁhniform ApPONgY appeararce
{ Flgure 1l-i }. BRegular inecrease in size with growth of raia
was evident throughout axperimentatlon, All ostudied specirtras
ha¥enormal migrescopical features { Figure 2 ).

In tha second control grour § whore rata weore giveo smizoti:
with the well balanced diet, a fraction of exr.zined lungs .acwed
congeated lobes ; predominently one of the 1:ft lobes, Cou zsted
lungs were alightly firm in eonsistency and iark red in colour,
Iungs of rats sutovsjed at the end of erxperi.cntation showed

- uaTeas Bfiadhesions %o the riks. 3ch arcns w:re markedly pale

in colour and kard in tke cut sveface { Figrrz 1-ii }. Om
micrescopical examinaticn, signs af int2rnal hasmorrhges were
evident by the fourth week ( Figure 3 ). later, tre alveolar
walla hecame thickened and alvecld wers Tilled wi*h a firm nnt-
work contalning erythrocytes ani polymorphs, Zplthelial ce.ls
lining bronchioles were degenerative and distorted., The develon-
ment of internal pulmonary haemorrhage during nicotine administr-
ation is also confirmed by Alexandrov and Raitshev (1963); while
Mahrburg (1958) reperted this lesion to be freauently trensitory
In subtoxic nicotine doses. Histochamically, lunz tiesue of this
group showed graduel decline in the P, A, S. pogitive material,

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

( Pigure 4 ), R.N.2, stained faintly prior ths fourth week: a{%or
which it acquired normal staining affinity., Thus while Rosenkrtn
and Sprague {(196Y9) also reported similar elevations in lung D.N.A



, exr'snztion for this uneipected findins 15 affered by

sldclatt 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
gxamination, the crgansahcwed some degenerative nronchioles.
§iight 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 faint.

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

i€

Studies on the interactive effecte of protein defici.
diet and nicotine { 30 mg./kg. body wt./day } on the lungs
of male weanling Albino rats have indieated the following:

Relative lung weights shawed slight increase. In the
gross, lunze were wholly congested, dark red in colour, with
multiple white nedules firstly restricted teo left lobes and
later extending to invoelve the whole organ. MHicroscopically
fegerer-iive “renel’rl::, distorted alveolar pattern, ecpal
necrogis and internal haemorrmhges were the main histologiez
features, P. 4. S. positive material gave an intense reactio
during the early phase of investigation, fcllowed by 2 gradu
decline, D.¥,A., and R.N.A. were finally depleted by the end
investigation.
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CAPTIOQRS COF FIGURES

Representative lunga from experimental and contre
Eroups:

i= Well balanced diet.

ii- Well balanced diet + nicotine,

iii- Low protein diet,

iv- Low protein diet + nicatine,

Formal lung tissue from rat aoffered thﬁ well bal:
diet,

{ H& E : X 150)

4 weeks of well balanced diet + nicotine.
Internal pulménary haemorrhage.

{ H&E : X 400)

3 wekks of well balanced diet + nicotine.
Intense ataining for D,N.A.

( Feulgen reaction : X 300)

5 weeksa of protein deficiency.

‘Zanal necrdois of lung tisaue.

{(H&EE: X100

2 2 weeka of protein deficiency.
Increagse in the P.A.S. +ve material.

{ P.A.3. reactiom : X 300)

4 weeks ol pratein deficiency + nicotine.

. Degenerative bronchisles invaded by fibroblasts,

(H& E : X 400)

5 weeka of protein deficiency + nicotine.
Distortion of alveolar vastern, haemorrhage and
infiltration.

(HakE: X200
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4 weeks of vrovein deficiepgy + niedatinz.

Faint Api undifferentisied F.A.3. wve material.

( P.i.f. recoitinn 1300)

Fipure 901

Pigure (10): S weeks of protein deficiency + nicotine.

Depleted R.N.A.
{ P.M.G. 2tairc ¥ 300}
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Fig. (c)

Fig. (7)
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