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ABSTRACT 

Aim of the work- Diabetes mellitus is a common metabolic disease not only affecting the individual, 

but also imposes adverse effects on the offsprings. Besides increasing congenital malformations, 

maternal diabetes is suggested to be associated with early pregnancy loss, altered sex ratio in the 

offspring and long-term postnatal diseases. Antidiabetic plants are used as supportive therapy in the 

treatment of diabetes during pregnancy, so the present study aims to investigate the protective effect of 

olive leaf extract on the fetal lung of the diabetic pregnant rats.  

Material and methods - Forty pregnant albino rats were used and categorized after mating into four 

groups; group 1: control group(C), group 2: rats treated with olive leaf extract during the period of 

pregnancy (O) (1 ml/100gm. b .wt), group 3: streptozotocin induced diabetic rats (D)(STZ 35 mg/kg 

b.wt), group 4: diabetic rats treated with olive leaf extract (D+O) (as in groups 2&3). The pregnant 

females of different groups were dissected during the 19 
th

 day of pregnancy. Lung samples of fetuses 

were taken for the histological and histochemical studies. 

 Results- Histopathological and histochemical observations of fetal lung tissue showed that the olive 

leaf extract succeeded to minimize the drastic changes which were observed in the fetal lung of diabetic 

rats. Conclusion- It is recommended that the use of the olive leaf extract has the ability to minimize the 

adverse effects in the fetal lung tissue of diabetic rats.  
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INTRODUCTION 

         Diabetic mellitus is a common metabolic 

disorder characterized by hyperglycemia and 

other symptoms due to impairment of insulin 

production and/or insulin resistance. 
[1]

 

Diabetes can cause many serious 

complications. Acute complications such as 

ketoacidosis and nonketotic coma can be 

developed. Long term  complications include 

retinal, micro vascular, cardiac and neural 

damage. 
[2] 

The chronic hyperglycemia of 

diabetes is associated with long-term damage, 

dysfunction and failure of various organs, 

especially the eyes, kidneys, nerves and 

arteries .
[3,4] 

The hyperglycemic maternal 

environment has also been associated with 

neonates that are at greater risk for future 

development of negative health outcomes such 

as future obesity, insulin resistance, type 2 

diabetes mellitus and metabolic syndrome. 
[5]

 

       Islet hyperplasia and B-cell degranulation 

were found in the fetuses of the third 

generation from mothers (second generation) 

born to a diabetic mother in the first 

generation.
[6]

 

         Perinatal morbidity and mortality, 

congenital malformations, abnormal fetal 

growth, spontaneous preterm birth, hypoxic  

complications and trauma during delivery are 

increased in diabetic pregnancies. 
[7] 

          

Histopathologic evidence of lung involvement  

 

in subjects with diabetes mellitus has included 

thickened alveolar epithelial, pulmonary 

microangiopathy and abnormal pulmonary 

function.
[8] 

  

         Olive tree (Oleaeuropea) leaves have 

been widely used in traditional remedies in 

European and Mediterranean countries as 

extract herbal teas and powder. They contain 

several potentially bioactive compounds that 

may have hypoglycemic properties. 
[9] 

Olive 

leaf extract was used by the ancient Egyptian 

and Mediterranean people to treat a variety of 

health conditions, including infections, fever 

and pain. [
10]

 

        The active medical constituents find in 

unprocessed olive leaf are oleuropein, 

oleuropeoside and hydroxytyrosol, as well as 

several other polyphenols and flavenoids 

including oleocanthal.
 [11]

 They added that 

the olive fruit, its oil and the leaves of 

the olive tree have a rich history of nutritional 

and medicinal usesOleuropeosits (oleuropein), 

flavones, flavonols and substituted phenols 

(tyrosol, hydroxytyrosol) are phenolic 
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compounds in the olive leaf extract 
[12]

. It has 

been reported by many researchers that 

the olive leaf extract has an antimicrobial 

activity because of its high phenolic content. 
[13,14, 15, 16]

 Also, olive leaf extract had 

antimicrobial activity. 
[17, 18]

  

          Oleuropein has some benefits such as: 

antioxidant activity 
[19]

, anti-inflammatory 

effect 
[20]

, anti-atherogenic effect 
[21]

, anti-

cancer effect 
[22,23]

, antimicrobial effect
[24]

, 

antiviral effect 
[25]

 , skin protectant 
[26]

, anti-

aging 
[27]

, neuro protective activity 
[28]

, anti-

platelet aggregation 
[29]

,antipyretic effects 
[30],

 

hypotensive 
[31]

 and prevention of free radical 

formation.
[32]

 Oleuropein was reported to have 

an anti-hyperglycemic effect in the diabetic 

rats.
[
 
33, 34, 35]

 

 

MATERIALS AND METHODS 

         The present work was carried out on 

forty mature pregnant albino rats [200 ± 20 

gm). They were obtained from El Rammed 

Medical Hospital, Cairo. The rats were stayed 

for 2 weeks for adaptation then the experiment 

was started. They fed on rodent diet, some 

vegetables and provided with milk and tap 

water ad libitum. 

          Streptozotocin ( STZ ) was purchased 

from Sigma, St .Louis, MO, USA. Diabetes 

mellitus was induced in fasted animals of D 

and D+O groups (12 hours) by a single 

intraperitoneal injection of Streptozotocin (35 

mg/kg b.wt.). It was dissolved in 0.01 

mole/1citrate buffer (pH 4.5) then animals 

were orally injected with 2 ml of glucose 

solution. After 48 hours of STZ injection, 

blood glucose levels were measured by 

glucometer. Rats with fasting blood glucose 

level more than 250mg /dl are considered 

diabetic 
[36]

. 5.5 grams of olive  leaf powder 

were soaked in 100 ml boiled distilled water 

and covered for ten minutes, then cooled to 

room temperature and filtered. It was given 

orally with a dose of 1ml/100 gm of b. wt. 

(using the stomach tube) every day till the 19 
th

 

day of pregnancy in O and D+O groups. This 

dose is equivalent to the therapeutic human 

dose (500mg) 
[9].

 

       Rat's estrus cycle usually begins at 6 – 7 

weeks of age; the estrus cycle repeats itself 

every 4 - 5 days. The stage of estrus cycle was 

determined by the vaginal smear technique as 

determined by Taylor. 
[37] 

         In the absence of vaginal plug, a drop 

from vaginal contents was prepared and 

examined under the microscope for the 

presence of spermatozoa. The presence of 

spermatozoa in smears confirmed that mating 

had taken place and this is considered as zero 

day of pregnancy.
[38]

 The pregnant rats were 

randomly divided into four groups, control 

[C), olive (O), diabetic (D) and diabetic + 

olive (D+O). 

          In 19
th

 day of pregnancy, the pregnant 

rats were anesthetized by ether then sacrificed 

and specimens of the lung were taken from the 

fetuses of pregnant rats of all groups. The 

specimens were fixed in 10% neutral buffer 

formol and Carnoy's fluid for the histological 

and histochemical studies. Specimens were 

washed and dehydrated in ascending grades of 

alcohol, cleared in xylene and embedded in 

paraffin wax .The paraffin blocks were 

sectioned at 5 micron thick and mounted on 

clean glass slides. The sections were stained by 

hematoxylin and eosin according to the 

method of Drury and Wallington 
[39] 

, 

Mallory’s trichrome stain for demonstrating 

collagen fibers
[40]

, periodic acid Schiff's 

reaction for demonstrating polysaccharides 
[40]

 

and mercuric bromophenol blue method for 

detecting total proteins 
[41] 

. Beta amyloid was 

detected by Congo red technique. 
[42]  

 

RESULTS 

Histopathological observations of the lung:      
          Well developed architecture of fetal lung 

tissue of the control and O group are shown in 

figs. 1, 2 with normal distribution of collagen 

fibres in both groups (Figs. 5, 6). These 

collagen fibres  support walls of the 

bronchioles, blood vessels and interalveolar 

septa. Fetal lung tissue of group D showed 

congested interalveolar septa and numerous 

hemorrhagic areas (Fig. 3). Highly increased 

collagen fibres were demonstrated around 

walls of bronchioles and the arterial walls, but 

they were decreased in the interalveolar septa 

in group D (Fig. 7). In group D+O somewhat 

normal architecture of fetal lung tissue was 

demonstrated (Fig.4) with somewhat normal 

distribution of collagen fibers (Fig.8). 

Histochemical observations of the lung: 

DNA 

         Moderately stained DNA materials were 

detected in groups C and O (Figs. 9, 10). In 

group D increased DNA materials were 

observed in some thickened interalveolar 

septa, but some of them contained faintly 

stained nuclei. Nuclei of WBCs in the 

hemorrhagic area beside the lung tissue were 

moderately stained, also some interstitial cells 

(fibroblasts and mast cells) are moderately 

stained, but degenerated areas were negatively 
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stained (Fig.11). Somewhat normal appearance 

of DNA materials was detected in group O+D 

(Fig.12). The MOD values reached 133.69 ± 

10.82, 110.82 ± 7.53 and 123.87 ±5.46 in 

groups O , D and O+D respectively compared 

to the control group  134.85 ± 6.25. The 

percentage of change reached  -0.899% , - 

17.066% and -7.96% respectively in groups O, 

D and O+D as shown in table 1 and histogram 

1.Amyloid protein  

 Fetal lung tissue of the control and O 

group showed faintly stained amyloid protein 

(Figs. 13, 14) in both groups. Increased 

amyloid protein was realized  in the highly 

thickened interalveolar septa  of lung tissue of 

group D (Fig. 15), but slightly increased 

amyloid protein were detected in some 

interalveolar septa of group D+O (Fig.16).  

Polysaccharides 

 Normal distribution of PAS +ve materials 

was detected in the fetal lung tissue of the 

control and O groups (Figs.17.18). Deep 

staining affinity of PAS +ve materials was 

observed in the fetal lung tissue of group D 

(Fig.19). Lung tissue of group D+O showed 

somewhat normal appearance of PAS +ve 

materials (Fig.20). The MOD values reached 

103.9 ± 12.6, 153.4 ± 11.25 and 110 ±12.27 

in groups O, D and O+D respectively 

compared to the control group  (104.6 ± 

8.43). The percentage of change reached -

0.669%, 46.65%) and -5.16 % respectively in 

groups O, D and O+D as shown in table 2 

and histogram 2. 

Total protein 

          Normal distribution of total protein 

was detected in the fetal lung tissue of 

control group (Fig.21). Somewhat normal 

appearance of total protein was noticed in the 

fetal lung tissue of group O (Fig.22). 

Reduced staining affinity of total protein was 

demonstrated in the interalveolar septa of the 

fetal lung tissue of group D (Fig.23), but large 

hemorrhagic area beside the lung tissue 

acquired deep blue staining affinity. 

Somewhat normal distribution of total protein 

was detected in the fetal lung tissue of group 

D+O (Fig.24). The MOD values reached 

158.78 ± 5.43, 144.97 ± 6.55 and 150.90 

±7.565 in groups O , D and O+D respectively 

compared to the control group  (156.88 ± 

5.27). The percentage of change reached 

1.212, - 7.588% and -3.81% respectively in 

groups O, D and O+D as shown in table 3 

and histogram 3. 

 

DISCUSSION 

         Diabetes mellitus is characterized by a 

series of complications that affect blood and 

tissues .
[43]

 It is well recognized that the 

combined stress of insulin-dependent diabetes 

mellitus and pregnancy causes a metabolic 

environment that is often life threatening to 

both the mother and fetus. 
[44]

 This is 

primarily due to difficulty in control of 

diabetes in the mother because of the natural 

diabetogenic state of pregnancy. Congenital 

anomalies occur in 6–8% of the fetuses of 

diabetic mother compared to 2% in non-

diabetics. 
[45]

  

        Clinical and experimental study have 

clearly demonstrated that hyperglycemia is 

the major teratogenic factor for embryonic 

malformations, although other associated 

factors, such as ketone bodies, branched 

amino acids, and triglycerides have also been 

shown to exert adverse effects on the 

developing embryos 
[46]

.The mechanisms by 

which maternal hyperglycemia causes 

embryonic malformations remain to be fully 

delineated. Hyperglycemia occurring in 

diabetic pregnancy is one of the important 

factors responsible for the development of 

oxidative stress and reactive oxygen species 

[ROS). 
[47]

 

           In diabetes, protein glycosylation and 

glucose auto-oxidation can lead to formation 

of free radicals and this can induce lipid 

peroxidation (LPO). 
[48]

The principal free 

radicals are superoxide (O
2
), hydroxyl (OH

−
) 

and peroxyl (ROO
−
) radicals. Free radicals 

may play a role in DNA damage, protein 

modification , glycosylation and lipid 

oxidative modification reactions in 

diabetes
[47]

. Oxidized low density lipoprotein 

may be more toxic to cells. A variety of 

antioxidants scavenges ROS and prevents the 

occurrence of oxidative damage to biological 

structures. Evidence of ROS involvement in 

hyperglycemia-induced embryo death was 

obtained in several studies.
[45,47]

 

Enzymatically produced ROS can disturb 

embryo development in vitro similar to the 

effect of high glucose .
[49]

               

        The diabetic patients need alternative 

therapies to control all the pathological 

aspects of the diabetes. 
[50]

 Herbal medicines 

are better and safer than conventional 

medicines. Some medical plants are rich 

sources of antidiabetic, antihyperlipidemic 

and antioxidant agents such as flavonoids, 

gallotannins, amino acids and other related 

polyphenols. 
[51, 52]

 Some of these plants have 

a greater consumption during pregnancy as 



Mervat  Abd Rabou et al 

673 

 

they are considered safe and are also reported 

to have beneficial effects in the treatment of 

intrauterine growth retardation.
[53]

 In this 

respect, the antioxidant properties of 

oleuropein and hydroxytyrosol in olive leaves 

extract allow them to be efficient in the 

protection against diabetes. 
[54]

 So, this study 

is a step to evaluate the effects of water 

extract of olive leaves as an antidiabetic agent 

during gestation period. 

         Damasceno et al. 
[55] 

demonstrated that 

severely diabetic rats presented higher DNA 

damage confirming the interaction between 

hyperglycemia-induced genotoxicity and 

teratogenesis. Damasceno et al. 
[56] 

found that 

oxygen and nitrogen species, the products of 

free radicals, which are dependent on fatty 

acid oxidation, can induce chromosome 

breaks in streptozotocin- induced diabetes 

models. Zabihi and Loeken 
[57] 

used a similar 

diabetes model, recovered embryos from the 

diabetic rats at day 10 or 11 of pregnancy. 

            Diabetes during pregnancy causes an 

abnormal intrauterine metabolic and 

hormonal milieu that result in congenital 

malformations and neonatal 

hyperglycemia.
[58]

 It also enhances the risk of 

short and long-term postnatal disease, 

including macrosomia 
[59]

, glucose 

intolerance, insulin resistant 
[60]

, type 2 

diabetes later in life 
[61, 62]

 and obesity. 
[63] 

  

        Diabetes during pregnancy is associated 

with increased morbidity (hypoglycemia, 

hypocalcemia, polycythemia, 

hyperbilirubinemia) and fetal mortality
[64]

. 

Maternal diabetes constitutes an unfavorable 

environment for fetal-placental and 

embryonic development.
[65]

  

        A significant decrease in blood glucose 

level occurred in the STZ-diabetic group 

treated with Oleaeuropaea aqueous extract. 

Islets of Langerhans were hypertrophied in 

the STZ-diabetic group and this hypertrophy 

showed a significant increase in the average 

of islets size at the last week, while the 

treatment with oleaeuropaea aqueous extract 

showed a reduction of the islet size compared 

to the islets of the STZ –diabetic mice.
[66]

    

       The olive oils and thyme leaves have 

strong capability of enhancing hormonal 

functions by subsequently the fertility of 

females. Consumption of these oils reduced  

risk of infertility in females. Traditionally, 

thyme is reported to the effect the menstrual 

cycle and, therefore, large amounts could not 

be ingested .
[67]

               

        Histopathological results of this study 

showed normal structure of fetal lung tissue 

of the control pregnant rats and those of group 

O with normal distribution of collagen fibres, 

amyloid protein and DNA materials.         The 

microscopic appearance of fetal lung of the 

pregnant diabetic rats in the present study 

showed severe histopathological changes. 

These changes include congested 

interalveolar septa and numerous hemorrhagic 

areas. These results agree with results of Eid 

et al. 
[67] 

They noticed lots of 

histopathological changes in different organs 

in pregnant diabetic rats and their fetuses. 

           Diabetics can be attributed to 

increased glycosylation of connective tissues 

and other proteins in the lungs, leading to a 

decrease in elasticity, flexibility and 

recoiling capacity ultimately producing stiff 

lung i.e. restrictive lung pathology 
[68]

. 

Reduced elastic recoil of the lungs because 

of increased glycosylation of connective 

tissues is one of the long term effects of 

diabetes on the respiratory system .
[69]

        

         Highly increased collagen fibres 

were demonstrated around walls of 

bronchioles and the arterial walls, but they 

were decreased in the interalveolar septa. 

These results agree with those of Eid et al. 
[67]

 In spite of increased DNA materials in 

some thickened interalveolar septa others 

showed reduced staining affinity and around 

the arterial walls. Slightly increased amyloid 

protein in the highly thickened interalveolar 

septa was also detected in this group.The 

restrictive pathology is due to overall effect 

of glycosylation on the collagen and elastic 

framework of the respiratory system. These 

tissues being present everywhere such as in 

skin, muscles, fascia, joints, lung 

parenchyma and pleura; there is overall 

damage to the whole respiratory system. 

These micro damages produce less effective 

“negative-pressure-pump” and a less 

compliant lung. 
[70]

 

          In the present work diabetic rats 

treated with olive leaf extract showed no 

inflammatory infiltration in the fetal lung 

sections. The anti-inflammatory role of 

medicinal plants was also noticed by several 

authors. 
[67, 71, 72]

 Ozbek et al. 
[71] 

proposed a 

biological mechanism that may explain these 

anti-inflammatory and anticancer effects. 

This mechanism involves the shutting down 

of an intercellular signaling system called 

tumor necrosis factor [or TNF]-mediated 

signaling.   The hypoglycemic and 
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antioxidant effects of oleuropein have been 

reported in alloxan –diabetic rabbits. 
[34]

  

          Somewhat normal distribution of 

collagen fibres was demonstrated in fetal 

lung tissue of group D+O. Horn et al. 
[73]

 

declared that the presence of collagen in the 

peri-sinusoidal spaces might affect the blood 

supply to liver cells and would reduce the 

exchange of metabolites, perhaps causing 

hepatocellular dysfunction and necrosis. In 

this group (D+O) somewhat normal content 

of DNA materials was observed with slightly 

increased amyloid protein. Olive leaf extract 

is more effective than glibenclamide 

(Synthetic drug) and may be use as an 

antidiabetic agent .
[74]

 

         Increased amyloid protein in the highly 

thickened interalveolar septa of group D and 

increased DNA materials were observed in 

some thickened interalveolar septa, but some 

of them contained faintly stained nuclei. 

Nuclei of WBCs in the hemorrhagic area 

beside the lung tissue are moderately stained, 

also some interstitial cells (fibroblasts and 

mast cells) are moderately stained, but 

degenerated areas were negatively stained in 

the same group. Somewhat normal 

appearance of DNA materials was detected 

in group O+D. The decrease of DNA content 

was associated with a decrease in protein 

content in fetal lung cells of the diabetic rats. 

These results go in agreement with those of 

Blasiak et al. 
[82]

, they reported that alloxan 

can damage DNA in normal cells, operating 

therefore as a genotoxic compound. The 

observed DNA damage might be due to the 

induction of DNA strand breaks and/or the 

formation of alkali labile sites, which can be 

transformed into strand breaks in the alkaline 

comet assay. Also, El-Nabarawy 
[83] 

reported that diabetes can generate oxidative 

stress and DNA damage to embryo and 

placenta and this can be ameliorated by oral 

doses of olive leaves extract by using 

alkaline comet assay. She also added that the 

ability of streptozotocin to generate free 

radicals in the presence of suitable reducing 

agents, like reduced glutathione and oxygen 

is well known. Streptozotocin exerts its 

DNA-damaging action, at least in part, by 

the production of free radicals and this action 

can be modulated by common antioxidants. 

Shaffie et al. 
[78]

 found marked diminution of 

protein content in alloxan diabetic rats .They 

added that alloxan exerts its DNA-damaging 

action, at least in part, by the production of 

free radicals and this action can be 

modulated by common antioxidants, which 

can easily supplement the diet . 

              In the present study, the fetal lung 

tissue of diabetic rats showed deep staining 

affinity of PAS +ve materials. These results 

did not agree with those of El-missiry and 

El-Gindy 
[75] 

and Eid et al. 
[67]

 They 

observed a decrease in glycogen content in 

sections of fetal tissues of diabetic mothers. 

They mentioned that diminution of 

carbohydrates may be due to degeneration 

and inflammation or may be due to 

damaging effect of streptozotocin on the 

cytoplasmic organelles especially Golgi 

apparatus and the associated enzymes. 

Decrease in mucopolysaccharides content in 

the kidney of diabetic rats has been 

explained by Tunez et al. 
[76]

, they 

postulated that the decrease of glycogen 

content of rats treated with streptozotocin 

might be due to express of glycogenolysis. 

Increased PAS+ve materials in this study 

may be due to congestion observed in the 

interalveolar septa , since RBCs contain 10% 

of their weight carbohydrates  
[67,77] 

. These 

results are in agreement with those of 

Shaffie et al. 
[78]

 However, Poop and 

Cattley 
[79]

 and Al Dossary
[80] 

reported that 

the decrease in mucopolysaccharides content 

in tissue made by several factors may be due 

to the disturbed role of Golgi apparatus, 

which is responsible for synthesis of 

polysaccharides . 

  In the present work, treatment of the 

diabetic rats with olive leaf extract (Group 

D+O) showed an improvement in 

polysaccharides content when compared to 

the diabetic group, but still more than the 

normal content. These effects may be due to 

antioxidant nature of this plant. According to 

Poop and Cattley 
[79]

, Tavafi et al. 
[81]

 and 

Eid et al. 
[67]

 it seems clear that the increase 

of polysaccharides deposition is a sign of 

glycogenesis.         

        In the present work, the diabetic rats 

showed reduced staining affinity of total 

protein in the interalveolar septa of the fetal 

lung tissue. This result agrees with those Eid 

et al. 
[82]

 They noticed decreased total protein 

in different organs of diabetic rats and their 

fetuses. This decrease may be due to the 

decrease in ribosomal granules of rough 

endoplasmic reticulum or due to the decrease 

in DNA content.  

           Increased protein content indicating 

that olive leaf extract is more effective in 

improving lung cell dysfunction induced by 
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streptozotocin. It may also cause increased 

amount of ribosomes in the rough 

endoplasmic reticulum in cells, reflecting 

their ability to stimulate protein synthesis. 

Olive leaf extract is an effective antioxidant 

which can protect proteins against oxidation. 

Sierens et al. 
[84]

 stated that the antioxidant 

species may act in vivo to decrease damage 

of protein content in tissues. Increased 

protein content in group D+O indicating that 

olive leaf extract is more effective in 

improving kidney cell dysfunction induced 

by streptozotocin . 

 

  CONCLUSION          

        It is clear that use of olive leaf extract has 

the ability to minimize the damage of 

hyperglycemia in the lung of fetuses. 
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Fig. 1- A Photomicrograph of the fetal lung tissue of the control group. Notice: the bronchiole (b), 

alveolar sacs (as) and the interalveolar septum  ( ). 

Fig. 2- A photomicrograph showing well developed architecture of fetal lung tissue of group O. 

Fig. 3- A Photomicrograph of the fetal lung tissue of group D showing congested  interalveolar septa (↑), 

the numerous hemorrhagic areas  in and around the lung tissue (*)  

Fig. 4 -A photomicrograph showing somewhat normal architecture of fetal lung tissue of group D+ O.  

)HX&E X200(. 

2 

as 

b 
1 

* 

↑ 

* 
4 3 



Mervat  Abd Rabou et al 

679 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5- A photomicrograph of a section of fetal lung tissue of the control group showing thin collagen 

fibres which they support walls of the bronchioles,  interalveolar septa  and  blood vessels.  

Fig. 6- A photomicrograph of fetal lung tissue of group O showing  normal distribution of collagen 

fibres.  

Fig. 7- A photomicrograph showing highly increased collagen fibres in the fetal lung tissue of group D 

especially around walls of bronchioles, the arterial wall, but they are decreased in the interalveolar septa.  

Fig. 8- A photomicrograph showing somewhat normal distribution of collagen fibres in the fetal lung of 

group D+O.    (Mallory's trichrome stain X200). 
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Fig. 9- A photomicrograph showing moderately stained DNA materials in the fetal lung tissue of the control 

group. 

Fig. 10- A photomicrograph showing moderately stained DNA materials in fetal lung tissue of group O. 

Fig. 11- A photomicrograph showing fetal lung tissue of group D. Notice: increased DNA materials in 

some thickened walls of the alveolar sacs, but some of them contain faintly stained nuclei. WBCs in the 

hemorrhagic area beside the lung tissue are moderately stained, but degenerated areas are negatively 

stained. 

Fig. 12- A photomicrograph showing somewhat normal appearance of DNA materials in the fetal lung 

tissue of group D+O.  (Feulgen reaction x 200) 

Table 1 - Revealing MOD values of DNA materials in the fetal lung tissue of the control and 

treated groups. 

 

* Significant     ** Highly significant (P<0.01) 

Groups C O D D + O 

Average ± SD 134.58±6.25 133.69±10.82 110.82±7.53** 123.87±5.46 

%  of change  - 9.800 -17.66 -7.96* 
11 

11 

9 10 

12 11 
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Fig. 13- A photomicrograph showing faintly stained amyloid protein in the fetal lung tissue of the 

control group. 

Fig. 14- A photomicrograph faintly stained amyloid protein in the fetal lung tissue of group O. 

Fig. 15- A photomicrograph showing increased amyloid protein in the highly thickened interalveolar 

septa of  fetal lung tissue of group D. 

Fig.16- A photomicrograph showing slightly increased amyloid protein in wall of some interalveolar 

septa in fetal lung tissue of group D+O.  (Congo red X 200) 
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Fig. 17- A photomicrograph showing normal distribution of PAS +ve materials in the fetal lung tissue of the 

control group. 

Fig. 18- A photomicrograph showing normal distribution of polysaccharides in the fetal lung tissue of group O.  

Fig.19- A photomicrograph showing deeply stained PAS+ve materials in the bronchioles, walls of the blood 

vessels and interalveolar septa of the fetal lung tissue of group D.  

Fig. 20- A photomicrograph showing somewhat normal distribution of  PAS +ve materials in the fetal lung tissue 

of group D+O . 

 

Table 2 - Revealing MOD values of PAS + ve materials in the lung of the control and treated 

groups. 
* Significant (P< 0.05) ** Highly significant (P<0.01) 
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Fig. 21- A photomicrograph showing normal distribution of total protein in the fetal lung tissue of the 

control group. 

Fig. 22- A photomicrograph showing somewhat normal distribution of total protein in the fetal lung 

tissue of group O. 

Fig. 23- A photomicrograph showing reduced staining affinity of total protein in  the interalveolar septa 

of the fetal lung tissue of group D, but large hemorrhagic area beside the lung tissue acquired deep blue 

staining affinity. 

Fig. 24- A photomicrograph showing somewhat normal distribution of total protein in the fetal lung 

tissue of group D+O  .)Mercuric bromophenol blue X 200( 
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Table 3 - Revealing MOD values of protein materials in lung tissue of the control and treated 

groups 

 

 Experimental groups C O D D+O 

Average±SD 156.88±8.27 158.78±5.43** 144.97±6.55** 150.90±7.565** 

     

% 
 

1.212 -7.58841 - 1.81 

 

 

   

 

 

 

 

 
 

Histogram 3 –Revealing MOD values of total protein in lung of the control and treated groups. 
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*   Significant (P< 0.05)  ** Highly significant (P<0 ). 

 


