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Abstract  

Background:  Cyclosporine A (Cs A) is an immunosup-
pressive agent which used in treatment of various autoimmune  
diseases.  

Aim of Study:  Evaluation of the effect of cyclosporin-A  

administration on the histological structure on the lung in  
adult male rat and the protective role of vitamin E.  

Material and Methods:  Forty adult male albino rats were  
divided equally into four groups. Group 1 received distilled  
water, Group 2 received oral daily dose of cyclosporine A  
(10mg/kg/body weight) for 4 weeks, Group 3 (a co-treated  

group) received oral daily dose of vitamin E (200mg/kg/body  

weight) simultaneously with cyclosporine A (10mg/kg/body  
weight) for 4 weeks, and Group 4 (a pre-treated group) received  

oral daily dose of vitamin E (200mg/kg) 2 hours prior to  
treatment with cyclosporine A (10mg/kg body weight) for 4  

weeks. Lung specimens were taken out and processed for  
histopathological examination and for assessment of lung  
tissue levels of oxidative stress markers (MDA, SOD, GSH,  
and CAT).  

Results:  Histopathological examination using light and  
electron microscope revealed that cyclosporine-A induced  

deleterious histopathological changes in the lungs of adult  

male albino rats. Focal destruction of alveolar walls, formation  

of emphysematous air spaces, distortion of the interalveolar  

septa, peri-bronchial inflammatory cell infiltration and con-
gestion with fibrosis. Pneumocytes type I showed an irregular  
nucleus. Pneumocytes type II revealed irregular pyknotic  

nuclei, numerous vacuolated or empty lamellar bodies with  

loss of their lamellar arrangement, and distorted surface  

microvilli. There was significant increase in lung malondial-
dehyde (MDA) level, with significant decrease in lung super-
oxide dismutase (SOD), glutathione peroxidase (GSH), and  
catalase (CAT). Vitamin E either with or before receiving  
cyclosporin-A reduced lung affection with improved level of  
oxidative markers in the lung homogenates.  

Conclusion:  Vitamin E reduced cyclosporin-A lung affec-
tion with improved level of oxidative markers in the lung  

homogenates.  
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Introduction  

CYCLOSPORINE A  is an immunosuppressive  
agent used in the treatment of various autoimmune  

diseases and during organ transplantation to prevent  

rejection [1] . However, many adverse effects, in-
cluding nephrotoxicity, hepatotoxicity, cardiotox-
icity, vascular toxic effects have been associated  

with its clinical use [2] .  

Vitamin E (tocopherol) reduces the pulmonary  
damage and attenuates lipid peroxidation reactions  

[3] . It seems to be the first line of defence against  

peroxidation of the polyunsaturated fatty acids of  

the cell membranes including mitochondrial mem-
branes [4] .  

It can block the development of some degener-
ative diseases by scavenging reactive oxygen spe-
cies (ROS) [5] . The present work aimed to investi-
gate the effect of cyclosporine A on the lung of  

adult male albino rat, and the possible protective  

role of vitamin E.  

Material and Methods  

Experimental animals:  
Forty adult male albino rats of a local strain  

weighing 130-150 g were obtained from the animal  

house of the Faculty of Medicine, Al-Azhar Uni-
versity, Cairo, Egypt. They were housed in separate  
clean cages (five rats/cage) under standard labora-
tory and environmental conditions during January  

2019-December 2019. All animal procedures were  
performed in accordance with the guide for the  
care and use of laboratory animals and approved  

by the Animal Ethical Committee at The Faculty  
of Medicine for Girls, Al-Azhar University. The  
principles of laboratory animal care were followed,  

as well as the specific national laws, when appli-
cable. Rats were kept in metallic cages (50x45x35- 
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5 rats per cage) for 3 weeks for acclimation before  
starting of the experiment.  

Drugs:  
Cyclosporine (CsA) presented in the form of  

soft gelatine capsules containing 50mg cyclosporine  

with trade name (Sandimmune®, Neoral®) from  

(Novartis Pharma AG, Basilea, Suiza). Vitamin E  

presented in the form of capsule, each contained  
400mg vitamin E from (El Kahira Pharmaceutical  

Co, Egypt).  

Experimental design:  

Animals were divided into four equal groups:  

Group 1: Control group, were left without  

treatment.  
Group 2: (Cyclosporine A treated group) re-

ceived a single daily dose of cyclosporine A  

(10mg/kg/body weight) by oral gavage for four  
weeks according to [6] .  

Group 3: (Co-treated group) received a single  
daily dose of vitamin E (200 mg/kg/ body weight)  
by oral gavage according to [7]  simultaneously  
with cyclosporine (10mg/kg/body weight) daily  
for four weeks.  

Group 4: (Pre-treated group) received a single  
daily dose of vitamin E (200mg/kg) 2 hours prior  
to treatment with cyclosporine (10mg/kg body  

weight) daily for four weeks. By the end of exper-
imental period, rats were anesthetized by ether,  
then sacrificed by decapitation. Both lungs were  
dissected carefully, prepared for light, electron  

microscopic examination, and assessment of lung  

tissue levels of oxidative stress markers.  

Light microscopic examination:  
Lung specimens were cut into small pieces,  

fixed immediately in 10% formalin saline for 24  

h then processed to be stained by hematoxylin and  

eosin (H & E) stain [8]  and Masson's trichrome  
stain [9] .  

Electron microscopic examination:  
Lung sections were fixed in 2% glutaraldehyde  

and then processed for transmission electron mi-
croscopic examination. Semithin sections (1 µm  
thick) were cut, stained with toluidine blue, and  

examined by light microscope to select the area  

for ultrathin cutting. The ultrathin sections were  

mounted on copper grids, stained with uranyl  
acetate and lead citrate [10] , then examined and  
photographed using a transmission electron micro-
scope (Joel 1010 Jem) at the Regional Centre for  

Mycology and Biotechnology (RCMB), Al-Azhar  

University, Cairo.  

Assessment of oxidative stress markers:  

Lung specimens were collected and homoge-
nized in TrisHCl buffer (5mmol/L containing  

2mmol/L Ethylene-Diamine-Tetra-Acetic acid (ED-
TA), pH 7.4) to give a 10% (w/v) lung homogenate.  
The homogenates were centrifuged at 10,000g for  

20min at 4ºC, and the supernatants were used for  

the assessment of malondialdehyde (MDA) content  

for the determination of oxidant-antioxidant status  

according to [11] . Assessment of antioxidant enzyme  
levels such as superoxide dismutase (SOD), reduced  

glutathione (GSH) levels, and catalase (CAT) using  
colorimetric assay according to [12,13] . The bio-
chemical measurements were carried out at Bio-
chemistry department, Faculty of Medicine, Cairo  
University.  

Statistical methods:  

Data were coded and entered using the statistical  

package SPSS version 22. Data were summarized  
using mean and standard deviation. Comparisons  
between the four studied groups were done using  

ANOVA followed by a Tuckey post-Hoc test for  
multiple comparisons. p-value less than 0.05 was  
considered significant. Correlation between variable  

was done using Pearson's correlation [14] .  

Results  

Group 1: H&E-stained sections showed the  

normal lung architecture with clear patent bronchial  

passages, alveolar sacs, clusters of alveoli, interal-
veolar septa and blood vessels. The alveoli were  
lined by alveolar epithelium. The bronchioles were  

lined by simple columnar epithelial cells and goblet  
cells, and surrounded by smooth muscle layer (Fig.  

1 A). Mallory's trichrome stained sections showed  
fine collagen fibers in the interalveolar septa and  

around the bronchioles. (Fig. 1B).  

Ultrathin sections revealed that the alveoli were  

lined by two types of pneumocytes. Type I pneu-
mocytes were flat in shape with a large flat euchro-
matic nuclei surrounded by thin rim of cytoplasm.  
Type II pneumocyte were cuboidal in shape with  

central rounded nuclei and cytoplasm containing  
mitochondria, and many electron-dense lamellar  
bodies that contained the pulmonary surfactant  

with numerous surface microvilli (Figs. 1 C,D).  

Group 2: H&E-stained sections showed distort-
ed pulmonary architecture. In the same lung section,  

some alveoli showed focal destruction of their  

alveolar walls resulting in formation of large irreg-
ular emphysematous air spaces with thickening  

and distortion of the interalveolar septa, whereas  
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other areas appeared with apparently normal pul-
monary architecture. The bronchioles exhibited  
exfoliated epithelial cells lining, with peri-bronchial  
inflammatory cell infiltration, interstitial exudates,  
congestion and extravasated RBCs were observed  

(Fig. 2A). Mallory's trichrome stained sections  

showed increase in collagen fibers in the interal-
veolar septa and in perivascular and peribronchial  

areas (Fig. 2B).  

Ultrathin sections revealed that pneumocytes  

type I showed an irregular nucleus surrounded by  

thin rim of cytoplasm. Pneumocytes type II revealed  

irregular pyknotic nuclei, numerous vacuolated or  

empty lamellar bodies with marked loss of their  
lamellar arrangement, and distorted surface micro-
villi. Marked collagen fibrils deposition were  
noticed (Figs. 2C,D).  

Group 3: H&E-stained sections showed that  
the alveoli were lined by alveolar epithelium and  

were separated from each other by thin inter-
alveolar septa with few areas of emphysematous  

air spaces and congestion were seen. Mallory's  

trichrome stained sections showed the few collagen  

fibers in the inter-alveolar septa and in perivascular  

and peribronchial areas (Fig. 3B).  

Ultrathin sections revealed some of the pneu-
mocytes type I had irregular euchromatic nuclei  
while the others had heterochromatic shrunken  

nuclei. Pneumocytes type II showed few vacuolated  

or empty lamellar bodies and distorted surface  

microvilli. Minimal collagen fibrils deposition was  

noticed (Figs. 3C,D).  

Group 4: H&E-stained sections showed the  

alveoli and the bronchioles were nearly normal  

with few areas of thickening of the inter-alveolar  

septa with preservation of pulmonary architecture  

(Fig. 4A). Mallory's trichrome stained sections  

showed fine collagen fibers in the inter-alveolar  

septa and in perivascular and peribronchial areas  

(Fig. 4B).  

Ultrathin sections revealed that type I pneumo-
cytes had flat euchromatic nuclei surrounded by  

thin rim of cytoplasm. Type II pneumocyte had  
central rounded nuclei and lamellar bodies with  

short surface microvilli. Minimal collagen fibrils  

deposition was noticed (Figs. 4C,D).  

Fig. (1): Photomicrographs of sections in rat's lungs of group 1:  

(A): Alveolar sacs (AS), alveoli (A), bronchiole (B) and blood vessels (v) (H &Ex 200).  

(B): Fine collagen fibers around the bronchioles (arrows). (Mallory's trichrome stain x 200).  

(C): Type I pneumocyte I (PI), type II pneumocyte (PII), mitochondria (M), lamellar bodies (L), and microvilli (Mv) (EMx10000).  

(D): Type I pneumocyte I (PI), type II pneumocyte (PII), lamellar bodies (L), and microvilli (Mv) (EMx10000).  
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Fig. (2): Photomicrographs of a sections in rat's lungs of group 2:  
(A): Destructed alveoli (A), large irregular emphysematous air spaces (stars), congestion (C) and exudate (E) surrounding bronchiole (B)  

(H &Ex 200).  
(B): Increase collagen fibers in perivascular and peribronchial areas (arrows) (Mallory's trichrome stain x 200).  

(C): Type II pneumocyte (PII), lamellar bodies (L), microvilli (Mv) interstitial collagen fibrils (arrow) (EMx10000).  

(D): Type I pneumocyte I(PI), type II pneumocyte (PII), lamellar bodies (L), microvilli (Mv) and interstitial collagen fibrils (arrow)  

(EMx10000).  

Fig. (3): Photomicrographs of sections in rat's lungs of group 3:  

(A): Alveoli (A), bronchiole (B) emphysematous air spaces (star) (H &Ex 200).  
(B): Increase collagen fibers in perivascular and peribronchial areas (arrows) (Mallory's trichrome stain x 200).  

(C): Pneumocytes type I had irregular euchromatic nuclei (PI), while the others had heterochromatic shrunken nuclei (NI), and blood  

capillary (C) (EMx10000).  
(D): Type II pneumocyte (PII), lamellar bodies (L), microvilli (Mv), and interstitial collagen fibrils (arrow) (EMx10000).  
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Fig. (4): Photomicrographs of sections in rat's lungs of group 4 :  

(A): Alveoli (A), bronchiole (B) and blood vessels (v) (H &Ex 200).  
(B): Fine collagen fibers in perivascular and peribronchial areas (arrows). (Mallory's trichrome stain x 200).  

(C): Type I pneumocyte (PI), blood capillary (C), and collagen fibrils (arrow) (EMx10000).  

(D): Type II pneumocyte (PII), lamellar bodies (L), microvilli (Mv), and interstitial collagen fibrils (arrow) (EMx10000).  

Assessment of oxidative stress markers:  

The lung MDA levels showed significant in-
crease in groups (2,3, and 4) compared to group 1  

(p-value <0.001). Significant decrease in MDA  
level in groups (3, and 4) compared to group 2 ( p-
value <0.001). Significant decrease in MDA level  

in group 4 compared to group 3 (p-value <0.001)  
(Fig. 5).  

The lung SOD levels showed significant de-
crease in groups (2, 3, and 4) compared to group  

1 (p-value <0.001, 0.012, 0.023) respectively. No  
significant difference between groups (2,3, and 4)  

(p-value <0.05) (Fig. 6).  

The lung GSH levels showed significant de-
crease in groups (2,3, and 4) compared to group 1  

(p-value <0.001). Significant increase in GSH level  
in group 3, and 4 compared to group 2 ( p-value  
<0.001). No significant differences between groups  

3, and 4 (p-value 0.15) (Fig. 7).  

The lung CAT levels showed significant de-
crease in groups (2,3, and 4) compared to group 1  

(p-value <0.001). Significant increase in CAT level  
in groups 3, and 4 compared to group 2 (p-value  
<0.001). Significant decrease in CAT level in group  

4 compared to group 3 (p-value <0.001) (Fig. 8).  
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Fig. (5): MDA level in all experimental groups.  

Data were expressed as mean ±  SD.  
(*): Significant difference versus group 1.  
(#): Significant difference versus group 2.  
($): Significant difference versus group 3.  
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SOD  

Group 1 Group 2 Group 3 Group 4  

Fig. (6): SOD level in all experimental groups.  

Data were expressed as mean ±  SD.  
(*): Significant difference versus group 1.  
(#): Significant difference versus group 2.  
($): Significant difference versus group 3.  

GSH  
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Fig. (7): GSH level in all experimental groups.  

Data were expressed as mean ±  SD.  
(*): Significant difference versus group 1.  
(#): Significant difference versus group 2.  
($): Significant difference versus group 3.  
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Fig. (8): CAT level in all experimental groups.  

Data were expressed as mean ±  SD.  
(*): Significant difference versus group 1.  
(#): Significant difference versus group 2.  
($): Significant difference versus group 3.  

Discussion  

The present study showed that cyclosporin-A  
exerted deleterious histopathological changes in  

the lungs of adult male albino rats. Focal destruction  

of alveolar walls, formation of emphysematous air  

spaces, distortion of the interalveolar septa, peri-
bronchial inflammatory cell infiltration and con-
gestion with fibrosis. Pneumocytes type I showed  
an irregular nucleus. Pneumocytes type II revealed  

irregular pyknotic nuclei, numerous vacuolated or  

empty lamellar bodies with loss of their lamellar  

arrangement, and distorted surface microvilli.  

These findings were matched with [15]  who  
found that cyclosporine induced pulmonary changes  
in mice in the form of thickened interalveolar septa,  

pneumocytes vacuolation, congestion and haemor-
rhage of most blood capillaries. Similar results  

were reported by [16]  who found degeneration of  
alveoli, pneumocyte type II apoptosis, pulmonary  
vessels congestion and emphysema with cy-
closporine in rats. Our results revealed that cy-
closporine induced lung fibrosis with collagen  

fibers deposition which were detected by Mallory's  
trichrome stain and confirmed by electron micro-
scopic examination. This result was clarified by  
previous studies of [17]  who found that cyclosporine  
can initiate fibroblast proliferation through stimu-
lation of mediators of the epithelial cells of lung  
airway passages.  

Our results revealed that cyclosporin adminis-
tration resulted in significant elevation in lung  

tissue MDA level along with significant decrease  
in antioxidant enzymes (SOD, GSH, and CAT)  

levels. Many published articles explained the role  
of oxidative stress in the development of cy-
closporine pulmonary toxicity [18]  found that cy-
closporin increases the production of reactive  

oxygen species (ROS) and lipid peroxidation prod-
ucts. Similarly [19]  suggested that cyclosporine  
induced oxidative stress thus leading to molecular  

and cellular damage in different body organs.  

Co-administration of vitamin E with cy-
closporine-A resulted in reduced lung tissue damage  

with few areas of emphysematous air spaces and  

congestion. In addition, marked reduction in the  

collagen deposition and fibrosis in lung was de-
tected by Mallory's trichrome and confirmed by  
electron microscopic examination. Ultrastructurally  
minimal affection and reduced apoptosis of both  

type I pneumocytes and type II pneumocytes.  
Moreover, significant decrease in lung MDA level  

with significant increase in antioxidant enzymes  
levels (SOD, GSH, and CAT) in this group. Similar  
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results were reported by [20]  who found that Vit E  
decrease the inflammation appeared in the lung  
tissues together with the decrease in the levels of  

malondialdehyde (MDA).  

Pre-administration of vitamin E 2 hours prior  

to treatment with cyclosporine-A resulted in pres-
ervation of pulmonary architecture with ameliora-
tion of fibrosis as detected by Mallory's trichrome  

and confirmed by electron microscopic examina-
tion. Ultrastructurally type I pneumocytes and type  

II pneumocytes appeared nearly normal. Significant  

decrease in lung MDA level with significant in-
crease in antioxidant enzymes levels (SOD, GSH,  

and CAT). This was in harmony with the results  
of [21]  who found pre-administration of vitamin E  

2 hours prior to treatment with amiodarone revealed  
noticeable improvement of the histological and  

ultrastructural architecture of the lung with decrease  

in fibrosis of lung which might be due to down  
regulation of pro-fibrotic and pro-inflammatory  

genes by vitamin E.  

In this study the vitamin E was found to be  
effective in reducing lung damage produced by  

cyclosporine-A and this improvement was more  

marked with pre- administration [22]  suggested that  
alveolar type II cells play a central role in the  

biosynthesis and assembly of surfactant lipids.  
Vitamin E is important lipophilic antioxidant which  
acts by protecting surfactant lipids against oxidation  
and shield alveolar type II cells.  

These results coincided with [23]  who stated  
that vitamin E supplementation has reduced the  
alveolar damage and collagen deposition caused  
by intratracheal amiodarone. The mechanism by  
which vitamin E protected the lungs was thought  

to be due to reduction in oxidative stress biomarkers  

and hence decreased inflammation through inhibi-
tion of release of cytokines [24] . Vitamin E is  
effective on the prevention of bleomycin-induced  

pulmonary fibrosis and increased the GSH level  

and CAT activity and decreased the MDA level  
and reduced the histopathological fibrotic lesions  
[25] .  

Conclusion:  

Our study showed that administration of vitamin  
E is effective against the cyclosporine-A induced  
damaging effect on the histological structure of  

the lung. This improvement was more marked with  
pre- administration than co-administration.  

Declaration of conflicts of interest:  

No conflicts of interest.  

Funding details:  
This research did not receive any specific grant  

from funding agencies in the public, commercial,  
or not-for-profit sectors.  

References  

1- PONTICELLI C.: Cyclosporine: from renal transplantation  

to autoimmune diseases. Ann. N. Acad. Sci., 105: 551- 
558, 2005.  

2- REZZANI R., BUFFOLI B., RODELLA L., et al.: Pro-
tective role of melatonin in cyclosporine A-induced oxi-
dative stress in rat liver. International Immunopharmacol-
ogy, 5 (9): 1397-1405, 2005.  

3- KELLY F.J., MUDWAY I., BLOMBERG A., et al.: Altered  

lung antioxidant status in patients with mild asthma.  
Lancet, 354 (9177): 482-483, 1999.  

4- WANG X. and QUINN P.J: The location and function of  
vitamin E in membranes (review). Mol. Membr. Biol., 17  

(3): 14356-14359, 2000.  

5- NIKI E. and TRABER M.G.: A history of vitamin E.  
Annals of Nutrition & Metabolism, 61: 207-12, 2012.  

6- LUO X., YANG T., YANG C., et al.: Effects of multiple  

oral dosing of cyclosporine on the pharmacokinetics of  

quercetin in rats. Int. J. Clin. Exp. Med., 9: 5880-5890,  
2016.  

7- CHOUDHURY R.C. and JAGDALE M.B.: Vitamin E  
protection from potentiation of the cytogenetic toxicity  
of cisplatin in Swiss mice. J. Chemother., 14: 397-405,  
2002.  

8- KIERNAN J.A.: Histological and histochemical methods:  
Theory and practice. 5 th  ed. Scion Publishing, Banbury,  
pp. 111-162, 2015.  

9- BANCROFT J.D. and GAMBLE M.: Theory and practice  

of histological techniques. 6 th  ed. Churchill Livingstone:  
Philadelphia, pp 325-344, 2008.  

10- HAYAT M.A.: Principles and techniques of electron  
microscopy: biological application. Cambridge University  
Press, 

4th 
 ed Edinburgh, UK, pp 37-59, 2000.  

11- Zhang X.Z.: Crop Physiology Research Methods. China  

Agricultural Press Beijing, 131: 207-217, 1992.  

12-AEBI H.: Calorimetrical determination of catalase activity.  
Methods Enzymol., 105: 121-126, 1984.  

13- MARK-LUND S.: Pyrogallol antioxidation. In: handbook  
of method for oxygen radical research. Green Wald, R.A.,  
Boca Raton, Florida: CRC. Press, USA, 243-247, 1985.  

14- CHAN Y.: Biostatistics102: Quantitative Data - Parametric  

& Non-parametric Tests. Singapore Med. J., 44: 391-396,  

2003.  

15- YOUSEF O. and ALRAJHI W.: The probable protective  
role of vitamin C against cyclosporine an induced pulmo-
nary change in mice. Journal of Life Sciences and Tech-
nologies, 1 (1): 1-6, 2013.  

16- ELSHAMA S., EL-KENAWY A. and OSMAN H.: His-
topathological study of cyclosporine pulmonary toxicity  
in the rats. Journal of Toxicology, 2016: 1-7, 2016.  



1096 Effect of Cyclosporin - A on the Lung of Adult Male Albino Rats  

17- KATRIN E., MICHAEL R., JANETTE K., et al.: Cy-
closporine A mediates fibroproliferation through epithelial  
cell. Transplantation, 77 (12): 1886-1893, 2004.  

18- ERGUDER I., ÇETIN R., DEVRIM E., et. al.: Effects of  
cyclosporine on oxidant/antioxidant status in rat ovary  
tissues: Protective role of black grape extract. Int. Immuno.  

Pharma., 5 (7): 1311-1315, 2005.  

19-ARGANI H., GHORBANIHAGHJO A., RASHTCHIZA-
DEH N., et al.: Effect of cyclosporine-a on paraoxonase  
activity in wistar rats. Int. J. Organ. Transplant. Med., 2  

(1): 25-31, 2011.  

20- LI J., LI H., LI H., et al.: Amelioration of PM2.5-induced  
lung toxicity in rats by nutritional supplementation with  
fish oil and Vitamin E. Respir. Res., 20-76, 2019.  

21- GAWAD F.A., RIZK A., JOUAKIM M., et al.: Amiodar-
one-induced lung toxicity and the protective role of  

Vitamin E in adult male albino rat. European Journal of  
Anatomy, 22 (4): 323-333, 2018.  

22- KOLLECK I., SINHA P. and RÜSTOW B.: Vitamin E as  
an antioxidant of the lung: Mechanisms of vitamin E  

delivery to alveolar type II cells. Am. J. Respir. Crit. Care.  
Med., 166: S62-S66, 2002.  

23- CARD J.W., RACZ W.J., BRIEN J.F., et al.: Attenuation  
of amiodarone-induced pulmonary fibrosis by vitamin E  

is associated with suppression of transforming growth  
factor-beta1 gene expression but not prevention of mito-
chondrial dysfunction. J. Pharmacol. Exp. Ther., 304:  

277-283, 2003.  

24- SIME P.J. and O'REILLY K.M.: Fibrosis of the lung and  
other tissues: New concepts in pathogenesis and treatment.  

Clin. Immunol., 99: 308-319, 2001.  

25- DEGER Y., YUR F., ERTEKIN A., MERT N., et al.:  
Protective effect of atocopherol on oxidative stress in  
experimental pulmonary fibrosis in rats. Cell. Biochem.  
Funct., 25: 633-637, 2007.  


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

