CHANGES IN CARDIOVASCULAR FUNCTIONS
HAEMATOLOGIC AND METABOLIC ENZYME
ACTIVITIES IN SPRAGUE DAWLEY RATS EXPOSED
TO PETROLEUM PRODUCTS

A THESIS SUBMITTED TO THE SCHOOL OF POSTGRADUATE
STUDIES, UNIVERSITY OF LAGOS, LAGOS, NIGERIA

IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR
DOCTOR OF PHILOSOPHY (PH.D.) DEGREE IN PHYSIOLOGY
JANUARY, 2014

BY

AZEEZ, OYEBISI MISTURA
039098003



DECLARATION

This work titled “Changes in Cardiovascular functions Haematologic and Metabolic enzyme
activities in Sprague Dawley Rats exposed to Petroleum Products”, submitted to the School
of Postgraduate Studies, University of Lagos, Lagos, Nigeria; for the award of Doctor of
Philosophy Degree in Physiology is an original research carried out by AZEEZ, Oyebisi
Mistura, in the Department of Physiology College of Medicine of University of Lagos. The
work is done under the supervision of Professor C.N. Anigbogu and Professor O.A. Sofola of
Physiology Department, College of Medicine of the University of Lagos. | also declare that

this work has not been submitted to any other institution for the purpose of another degree.

w
e

b /‘:':"L )K-r n -

o 3

Professor C. N. Anigbogu

Department of Physiology, College of Medicine of the University of Lagos, Lagos, Nigeria

Professor O. A. Sofola

Department of Physiology, College of Medicine of the University of Lagos, Lagos, Nigeria

AZEEZ, OYEBISI MISTURA (Candidate)



DEDICATION

| dedicate this work to:

My Late, loving Parents Alhaji and Mrs.S.0. Atanda. For their dedication,

principles and love in seeing me through all the stages in my life

My Late Husband, for his care and support

My Children, for their patience and endurance

My Siblings, for their encouragement and support

My Teachers, at all levels of my educational career, who taught me the concept of

education and research.

My grand baby, for being there at this time



ACKNOWLEDGEMENTS

My profound gratitude goes to Almighty God who has helped me all through my life and
the period of completing this programme. My immense gratitude goes to my Supervisor and
the Head of Department Dr. C. N. Anigbogu for his patience, guidance, suggestions,
corrections and mentorship towards completion of this piece of research work. You are a role
model, I will ever be grateful to you sir. | will also like to appreciate the magnificent
contribution and constructive criticism of my second supervisor, Prof. O. A. Sofola. My
special appreciation goes to the former Head of Department, Prof. S. I. Jaja for his
encouragement, input and constructive criticism towards the success of this work. Your
contribution was very helpful. I am forever grateful. | will like to appreciate the help of Prof.
(Mrs) O. A. Adegoke for her motherly and continuous advice. I also like to thank Dr. (Mrs)
B. O. Iranloye for her support encouragement from the beginning till end of this work. I want
to appreciate the contributions of Prof. (Mrs.) I. I. Olatunji Bello my former supervisor for
her encouragement. | thank you so much. | thank Dr. A. K. Oloyo, Dr. F. O. Awobajo and
Mr. S. 1. Ogungbemi for their assistance at one time or the other. | want to express my
appreciation to other lecturers in the Department- Dr O. A. Morakinyo, Mrs. O.0. Medubi,
Mrs. O. T. Oyelowo and Mr. G. Oludare. | want to appreciate the input of the technical staff
of the Department- Mr. Adesina (Chief Technologist), Mrs. O. A. Olubumuyi, Mr. J. A.
Olowe, Messers S. I. Dike and D. I. Ota as well as Mr. S. O. Adenekan of Biochemistry
Department. 1 must not forget the administrative staff of the Department, Mrs Bukola
Adepoju, Mrs. R. Ofili, Mr. O. Olumide. Thank you all for your goodwill and
encouragement. | also say a big thank you to Dr. Toyin Shofidiya (Department of
Pharmacognosy), Prof. O.A.T. Ebuehi (Department of Biochemistry) and Prof. O. O.

Adeyemi (Dean Faculty of Basic Medical Sciences, CMUL Lagos),



My profound appreciation goes to Prof. F. B. Abdul-Kareem and all her family members
for being my host all the years | spent doing this work, for her encouragement and
corrections. I must not forget Dr. S.O. Elias for being there for me. | appreciate all my
siblings for their support and encouragement. The Istijabah prayer group of Nigeria and
Alhaji W. A. O. Falowo, Alhaji Fadil-Rahaman, Dr. D. A. Alaga. as well as Wale Lasore;
for their prayers and support.

My Colleagues in Physiology Department (LAUTECH), Dr. W. A. Saka, Dr. O.
Oyekunle, Dr. O.A. Afolabi, Mrs. F. Ige, Dr. F Ajayi, Dr. O. Adesola, Mr. Oyekunle Mrs. F.
Ajao, Mrs. M. Oyalowo, the departmental Secretary for their moral support. This
appreciation is incomplete without recognising Mr. N. A. Oseni (of Audit Department) and
his wife, the Muslim community and Prof. Rom Kalilu all in LAUTECH,

| appreciate the support of the Vice Chancellor of University of llorin, Prof. A.G. Ambali. |

am also thankful for the advice and encouragement of Prof. S.F. Ambali (the acting Dean of
Faculty of Vet. Medicine), Prof. S.O. Salami (acting Head of Vet Anatomy) for his
unrelenting encouragement; Dr. (Mrs.) M. O. A. Abdul-Raheem of University of Ilorin.
I thank my project students who have contributed one thing or the other to this work -Hanna,
Dare, Bodunrin, Damilare and Aliyu Olanrewaju. My appreciation also goes to the staff of
morbid anatomy Department, under the leadership of Professor Abdul-Kareem who assisted
in reading the histology slides

Finally, | appreciate the great support and encouragement from all my children and in-law
Abdul Sabur, Abdul Malik, Kaothara, Maroof, Waliyat, Qoyumat, Muminat and Imam-Umatr;

you are all wonderful. I thank God for all of you.



TABLE OF CONTENTS

THHIE PAGE. e e

DBCIATALION. ..ottt ettt et et e e e e I
D Se 1o 10 s D PP ii
ACKNOWIBAGMENTS. ...ttt n et e e 0\
LI L0] (o) o0 1 =T 0 £SO PSRRI Vi
[T A0 B 1= o] 2RSSR Xiv
LISt OF FIQUIES. ..ttt e e et XV
LISt OF PIAeS ... Xvii
ADSTIACE. . .o 1
1.0 INEFOAUCTION ...ttt ettt b et e e e beenbe b s e e es 3
1.1 Background to the StUAY.........oooiiniii i 3
1.2 Major Petroleum PrOTUCES ........ooeoiiiieiieiiee e e s 5
0 B T 5
YA G (o <) | T 6
1.2.2.1 Kerosene Toxicological OVeIVIEW........ccuvviriiiii i, 7
R B = 1 o 9
1.2.3.1 Petrol ToXicOlogical OVEIrVIEW.........o.viuiitiiit it 9
1.3 OCtaNE FALING . ..ttt e 11
1.3.1 Measurement MethodS. ..........oiuiiiiii e 11
1.4 Tnhalant abusSe. ... ...oouiii i e 13
15 Effect of SNt INg. ..o e 14

Vi



1.5.1 Absorption, distribution, metabolism, and eXCretion............cccoceiveeiieiii e e 16

1.6 Diesel particulate matter (DPM) .........oooiiiiiiiieiie e o 17
1.7 Populations that are unusually SUSCEPLIDIE .........ccooiiiiiiii e e 23
1.8 Statement of ProbIEM ..o 24
1.9 AIM OF the STUAY ... e 25
1,10 ODJECTIVES ...t bbbttt nnenne e o 25
1.11 SCOPE OF The STUAY ...t e .26
1.12 Significance OF the STUAY .......eoiiiieiieice e o .26
1.13 List of abbreviations and aCrONYMS ..........ccoueiiiieiieriesie e o 27
1.14 Operational definition OF tBIMS.........coiiiiii e e .30
2.0 LITErature REVIBW .....c.viiiiiiiiiesiieieee ettt bbbttt bbb e o0 31
2.1 Human cardioVasCUIAr SYSTEIM ..........couiiiiieiieiieie ettt e s .32
2.1.1 Pulmonary CIrCUIAtION. .........c.ie e 32
2.1.2 SyStemiC CIFCUIAtION. ... ... i 33
2.1.3Coronary CirCUIAtioN. ... ...oei e e e 33
0 I T T 33
2.2 CardioVasCUIAr TIENESS .....c.eiiiiieiiiie ittt sttt sreeee s 34
2.3 Cardiac OULPUL. ...ttt bbb .35
2.3.1 Clinical uses of cardiac OUutPUL. ........o.iiiiiii e 35
2.3.2 Measuring cardiac OULPUL. .....o.uentetteetet et ettt e et e et et e e et e eenteeneanans 37
2.3.3 The Fick principle. .....o.ooniiei i 37
234 Dilution method........oouiiii e 39
2.3.5 Ultrasound dilution method.............cooiiiiiiii e 39
2.3.6 Cardiac output and reSPIration. ..........evueentietenteteat ettt eeeeenaeanenns 40
2.3.7 Combined cardiaC OULPUL. .......oiuiieiitt it 40

vii



2.4 Cardiovascular functions

.......................................................................... 40
AL HEAM FAtE. . ..oeenet it 43
2.4.2 ReCOVEry NIt Tate.......uiutit ittt 44
2.4.3 HEAIT TALE TESCIVE. ... e eutett ettt et ettt e ettt et et et eae e, 44
2.4.4 ReStiNg Neart Tate. . ....o.uiei ittt e e 45
2.4.5 Heartrate abnormality............ooooiiiiiii e 45

2.4.6 Heart rate as a risk factor...........ooiiiii i 46
2.4.7 Control Of heart 1ate........o.ouuinii i 47
2.5 BlOOG PIrESSUIE ...ttt bbbttt b bbbttt en e nne e 48
2.5.1 Measurement 0f blood PreSSUIS. ........vuiiniiti ittt e eeees 49
2.5.2 NON-INVASIVE MEASUTCINENL. .. ... euuentett ettt ettt et et ettt et et e e 50
2.5.3 Palpation method...........oiiiiiii 50
2.5.4 Auscultatory method........ ..o o1
2.5.5 Oscillometric method ..........coiuieiiii e 52
2.5.6 Whitecoat Nypertension. . .........ouvuiiniii e 53
2.5.7 INVASIVE MEASUTCINIENL . . ...\ttt et et ettt et et ettt e e e et e e e e e aaeeeneaes 53
2.5.8 Classification of blood pressure. ...........oouviuiiiiiiiii i, 54
2.5.9 Mean arterial PreSSUIEC. .. ......uutentit ettt et et et e e e et et e nae e e 54
2.5.10 PUISE PIrESSUIE. ... uutetttt et ettt e et e et et et et e e et et et e e e e aaeeaeaas 55
2.5.11 Disorders of blood PresSure. ......ooueeee it 55
2.6 The DArOIECEPIOLS. ettt e e 57
2.6.1 High pressure baroreCeptOrS. . .. ..ueuutti ettt ettt eeeaaeaaes 58
2.6.2 LOW PreSSUIre baror@CePIOTS. . .. .uutnt et et ettt ettet e et et e e et eee e eeeaeeaas 59
2.6.3 Baroreceptor dySTUNCHION. ..........o.iiriit e 60
2.7 The Baroreflex. . ... 60

viii



2.7.1 Anatomy of the refleX....... ..ot 60

2.7.2 Baroreceptor aCtiVATION. .. ...utt ettt et et et et e et et e e et 61
2.7.3 Effect of baroreceptoron heartrate..............ooooiiiiii i 62
2.7.4 Baroreflex activation therapy for treatment of resistant hypertension.............. 62
2.8 The ANTIOXIAANT ..ot nnen .63
2.8.1 History of antioXidant.............oeviiiiiiiiiii i 63
2.8.2 MEtabOlIteS. .. ettt s 65
2.8.3CALAIASE. ... .ttt 66
2.8.4 GIUtathione. .....o.uni i 67
2.8.5 Super OXide DISMULASE. .......otit it e 67
2.8.6 Oxi1dative Stress N dISEASE. ... ..uttintint ettt 68
2.8.7 Effect of antioxidant on health................... i 69
2.8.8 DISEASE PIrOVEINTION. ... ettt ettt et et et et et et et et e et et e ateeeeaeaneeneans 69
2.8.9 Measurement and level in food..............ooooiii i 70
2.9 TN CrBALININE. .. ..ottt e e e e e e et 71
2.9.1 Diagnostic Use Of CTeAtININe. . .......ovuiitiitt ittt eee e eaeans 72
2.9.2 Creating KiNase. ... ...oueuinininiii e 73
200 TREUIBA ..ottt e e 75
2.10.1 Medical USes Of UI€a. . ......ouuiniie it 77
2.10.2 UT@a @NalYSIS. ..o ueenttt ettt ettt et et 78
2.11 The LIVeT @NZYIMES. ... .utttititttt ettt et et et et et et e et e e e e aeenaane 78
2.11.1 Aspartate aminotranSferase. ... ...c.oovviniiirii e 78
2.11.2 Alanine aminotranSferase. .. ......oueeutiriintieit e 78
2.11.3 Alkalineg phoSPhatase. ..........ouuiiuiititi e 79
2.12 History of petroleum...... ..o 79



2.12.1 History of Nigeria petroleum. ..........oo.vvuiiiiiiiiiiiii i 80

2.12.2 The PetroleUML. .. ..ottt e e 80
2.13 The hydrocarbOns. ........o.oiuinei e 81
2.13.1 Classification of hydrocarbons. ..o, 81
2.13.2 Categories of exposure to hydrocarbons...............ooviiiiiiiiiiiiiiee, 83
2.14 Effects of petroleum products on body SYStems............coeeviiiiiiiiiiiiiiiiienees 83
2.14.1 Effects of hydrocarbons on the cardiovascular system.....................co.ueen 84
2.14.2 Effects of hydrocarbons on pulmonary system..............cccoevviiiiiiiiiininnann.n 84
2.14.3 Effects of hydrocarbons on nervous system...............ccooevviiieiiininnennnnn... 85
2.14.4 Effects of hydrocarbons on liver.............ooiiiiiiiii e 85
2.14.5 Effects of hydrocarbons on Kidney............oooviiiii i, 86
2.14.6 Effects of hydrocarbons on haemopoietic system ...............cccooviiiiiinnn... 86
2.14.7 Effects of hydrocarbons on GIT............ccooiiiiiiiiiiis 87
2.15 More information on exposure of kerosene to the environment.......................... 87
2.15.1 Toxic effect Of KeroSene. ... .. ..o 87
2.15.2 Kerosene poisoning ina child..............oooiiiiiiiiii i 87
2.15.3 Effect of kerosene on pulmonary SyStem...........c.ovveriiriirinieiiniineneenanenns 88
2.15.4 Complications of Kerosene poiSONING.............cceuiiriinieniinneeeennaaneannannns 88
2.16 Death from petrol inhalation after an armoured vehicle rollover......................... 89
207 BONZENC. ...ttt 91
2.17.1 Major uses and SoUrces Of MISSION..........ovviiiriiriit e naeeaans 91
2.17.2 Effects of chronic human eXposure. ...........ovoeiiiiii i 92
2.17.3 M0Odes OF @CHION. ......ouiniii e, 92
2.18 The animal used iN thiS StUAY........ ..ot e 93
3.0 Materials and MethodS. ..cceueuiuiuininininiiiiiiiiiiiiiiiiiiirrrrererecererasacaeasaaeas 94



3.1 The petroleum products

........................................................................... 94
3.2 The animals USEd. ... ..ottt e 95
3.3 Grouping OF the @NIMAIS.........ccviiiii et s .95

33,1 CONIOI GrOUP. ...ttt ettt e 95
3.3 2 DSl GrOUP . .o et 95
3.3.3 KBIOSENE GIOUP. ..ttt et ettt et et et et et e et e e et et et e e e e e ae e 95
3.3 PRtrOl grOUP. ..ttt s 95
3.4 Procedure for exposing the ratS ..o 96
3.4.1The CONLIOL GrOUP. ... o.eee et e e e 96
R B L C o | (0] T 96
R B D) 15 €10 1 T 96
R VYL O o | {011 o 97
AL LIMITALION. ..ottt e 97
3.5 Studies on effect of petroleum products on blood pressure, heart rate
AN DArOTEflEX TESPOMSES. ...\ vttt ettt et et e et et et e et et e e et e e e e e aneaeeanes 98
35,1 ANAESTNESIA. .. e.eeee 98
3.5.2 Cannulation of the trachea. ..o 98
3.5.3 Cannulation of the femoral artery .............c.oooiiii i 99
3.5.4 Balancing of Polygraph........ ... 99
3.5.5 Measurement bloOd PreSSUIe. .......veuiintie et 100
3.5.6 Measurement of baroreflex response. ..........ccooovviiiiiiiiiiii 100

3.6 Measurement of Body and organ weight. ..., 100

3.7 Procedure for BIOOd CONECHION .........cviiiiiiiiiiicce e 101

3.8 Preparation of the HOMOQENALE. .........ooviiiiii e 102

Xi



3.9 Studies on effect of petroleum products on liver enzymes and
biochemical Properties IN SEIUM .........cciiiiiieiiiie e s 102

3.10 Studies on effects of petroleum products on biochemical properties

TN UTINE 1ottt ettt et e bt et e e s e e s e beente e b e e b e e st e e bt et e e st e eneenbeentennee s oe 103

3.11 Studies on effect of petroleum products on antioxidant activities.............c.ccceevevvrnen. . 103
3.11.1 Determination of catalase enzyme activity..............ccooevviiiiiiiiiiiienennnn. 103

3.11.2 Determination of reduced Glutathione (GSH) activities............................. 104

3.11.3 Determination of Malondialdehyde concentration.....................cevvinnnn. 105
3.11.4 Determination of superoxide dismutase (SOD) Activities.......................... 106

3.12 Studies on effects of petroleum products on histological analysis of some visceral

L@ 7' & P 107
3.13 StAtiSICAl ANALYSIS. ...\ evitit it 107
4.0 RESUITS. cut cenetttttat e s 108
4.1 Effects of petroleum products on blood pressure............cocooviiiiiiiiiiiiiiiin, 108
4.2 Effects of petroleum products on heart rate...........coooveeiiiiiiciie i 113
4.3 Effects of petroleum products on baroreflex reSponses..........ccccvvvvevieiiievieiieesieiies 117

4.4 Blood pressure and heart rate after one week of stopping exposure to

PELIOIEUM PrOTUCTS. ... .eiiiictie et e e e ae e e 121
4.5 Effects petroleum products on Body weight changes in adult male rats................ 124
4.6 Effects of petroleum products on haematological indiCes.............cocevveiiiivie i 131

4.7 Effects of petroleum products on liver enzyme activities in
Serum Of adUlt MAIE FALS........cceiiiee e e 135
4.8 Effects of petroleum products on serum biochemical properties of

AAUIE ML TAES. . .t 139

xii



4.9 Effects of petroleum products on biochemical properties in urine of
AdUlt MALe TALS. ... et e 143

4.10 Effects of Petroleum products on Creatine Kinase.............cc.cooviviiiiiiiiniininnn. 147

4.11 Effects of petroleum products on serum antioxidant activities and lipid

peroxidation in adult male rats .............oooiiiiiiiiii e 149
4.12 Effects of diesel on tissue antioxidant activities and lipid peroxidation

IN VISCEIAL OFQANS ...tttk bbbttt s 153
4.13 Effects of kerosene on antioxidant activities and lipid peroxidation

IN VISCEIAI OFJANS ..veiveeeiieciieite ettt sttt ettt esre e nbeeneesreesneenee s 158
4.14 Effects of petrol on antioxidant activities and lipid peroxidation

IN VISCEIAL OFQANS ...ttt bbbttt s 163

4.15 Effects of petroleum products on histological analysis of the brain,

heart, Kidney, lIVer and TUNQS.........cooviiiiiiic e e 168
5.0 DISCUSSION. ...ttt sttt sttt b et b bttt b b et b e b et e b e bbb e et e ebeenea o 177
5.1 Discussion of Methods. .........oouiiiiii i 177
5.2D1SCUSSION Of TESUILS. ...ttt e 179
5.2.1 BlOOU PrESSUIE .. .eeiiveeciie ettt ettt ettt ettt ba e e e e b e et e e sbaeanbeenbeeannaesnee s o 179
5.2.2 Effects of Petroleum Products on Baroreflex Response...............ccooeevivinnnn, 180
5.2.3 Effects of petroleum products on body weight changes...........ccccoccevvveiieiiieiiie i, 180
5.2.4 Effects petroleum products on haematological indiCes ...........cccceevvivieiiieiieiiiccn 182
5.2.5 Effects of petroleum products on lIVer ENZYMES..........cccvveeiieeiieiiee e 183
5.2.6 Effects of petroleum products on serum biochemical properties............ccccccevvvernnenn . 184

5.2.7 Effects of petroleum products on antioxidant activities and lipid peroxidation in

SErum and NOMOGENALE .........oouiiiiiiie et e 185



5.2.8 Effects of petroleum products on histology of some vital organs ............cccceevevennne. . 186

5.3 SUMMANY OF FINGINGS. ...eeiitiiieiie e o 188
R 001161 1 S e s D S UPI 189
5.11 Contributions t0 KNOWIEAQE ........coviiieiieie e e e 190
5,12 RETEIBNCES ... ettt sttt sttt et e b et e et e e r e e st e et ne e nreeteeneen o 191
LIST OF TABLES

Table 1. Average concentration of potentially neurotoxic constituents of liquid petrol and
1022010 10 PSP 10
Table 2: Classification of blood pressure for adults..............ccooviiiiiiiiiii i 55
Table 3. Effect of diesel on mean body weight Changes over eight weeks of

exposure inadult male ratS...........c.oveiiiiiii e 127
Table 4. Effect of kerosene on mean body weight Changes over eight weeks of

exposure inadult male rats. ... 128

Table 5. Effect of petrol on mean body weight Changes over eight weeks of

exposure inadult male rats. ... 129

Table 6. Effect of diesel on Haematological indices of adult malerats ...................... 131
Table 7. Effect of kerosene on Haematological indices of adult male rats..................... 132
Table 8. Effect of petrol on Haematological indices of adult male rats..................... 133
Table 9. Effects of diesel on serum liver enzyme activities in of adult male rats......... 135
Table 10. Effects of kerosene on serum liver enzyme activities in of adult male rats........ 136
Table 11. Effects of petrol on serum liver enzyme activities in of adult male rats........ 137
Table 12. Effects of diesel on serum biochemical properties in of adult male rats............ 139
Table 13. Effects of kerosene on serum biochemical properties in of adult male rats........ 140

Xiv



Table 14. Effects of petrol on serum biochemical properties in of adult male rats............ 141

Table 15. Effects of diesel on biochemical properties in urine of adult male rats............. 143
Table 16. Effects of kerosene on biochemical properties in urine of adult male rats......... 144
Table 17. Effects of petrol on biochemical properties in urine of adult male rats............. 145

Table 18. Effects of diesel on antioxidant activities and lipid peroxidation in serum of
AAUIEMALE TALS ...t 149
Table 19. Effects of kerosene on antioxidant activities and lipid peroxidation in serum
of adult male ratS. ... ..o 150

Table 20. Effects of petrol on antioxidant activities and lipid peroxidation in serum

OF AU MAlE 1AL ..ot e 151

LIST OF FIGURES

Figure 1. Young boys sniffing petrol for recreational purpose..............coooivviiiininnnnn. 14
Figure 2. Effect of petrol sniffing on body system.............coooiiiiiiiiii i, 16
Figure 3. Diesel exhaust from a diesel engine...............coovviiiiiiiiiiiiiiiiiiii e, 17
Figure 4. Longitudinal section of the heart..............ocooiiiiiiiinie e 34
Figure 5. Blood vessel showing vasoconstriction and vasodilator influences................... 43
Figure 6: Auscultatory method aneroid sphygmomanometer with stethoscope................. .. .51
Figure 7. Effects of diesel on blood pressure of adult male rats............................... 109
Figure 8. Effects of kerosene on blood pressure of adult male rats........................... 110
Figure 9. Effects of petrol on blood pressure of adult male rats..................ccooeevininnn. 111
Figure 10. Effects of diesel on Heart Rate of adult malerats...........................ool. 113
Figure 11. Effects of kerosene on Heart Rate of adult malerats............................... 114
Figure 12. Effects of petrol on Heart Rate of adult male rats...........cccoooeiiiieiiiiiiiiie 115

Figure 13. Effect of exposure to diesel on baroreflex responses for 30 secs in
AAUIT Ml TALS. ...t e 117



Figure 14. Effect of exposure to kerosene on baroreflex responses for 30 secs in

AAUIEMAIE TATLS. ..o 118
Figure 15. Effect of exposure to petrol on baroreflex responses for 30 secs in

AAUIE M TALS. ... 119

Figure 16. Blood pressure persistence after stoppage of exposure to petroleum

PIOTUCTS. . .ttt e e 121
Figure 17. Heart rate persistence after stoppage of exposure to petroleum

PROTUCTS. . . e e 122
Figure 18. Effects of diesel on mean weekly body weight in adult male rats................. 124
Figure 19. Effects of kerosene on mean weekly body weight in adult male rats............... 125
Figure 20. Effects of petrol on mean weekly body weight in adult male rats................ 126

Figure 21. Effect of inhalation of diesel, kerosene and petrol on creatine kinase

of Sprague Dawley ratS..........c.ouieiiiii e, 147

Figure 22. Effects of diesel on catalase of the homogenate of visceral
organsinadultmale rats.............ooiiiii i 153
Figure 23. Effects of diesel on GSH of the homogenate of visceral organsin................ 154

adult male rats
Figure 24. Effects of diesel on SOD of the homogenate of visceral organs................. 155

in adult male rats
Figure 25. Effects of diesel on MDA of the homogenate of visceral organs

INadult male rafS. ..o 156
Figure 26. Effects of kerosene on catalase of the homogenate of visceral organs

INadult male ratS. ... ..c.oi i 158
Figure 27. Effects of kerosene on GSH of the homogenate of visceral

organs inadult male rats............ooooieii i 159
Figure 28. Effects of kerosene on SOD of the homogenate of visceral

organs inadult male rats.............ccooiuiii i 160
Figure 29. Effects of kerosene on MDA of the homogenate of visceral

organsinadult male rats.............ooiiiiiii 161
Figure 30. Effects of petrol on Catalase of the homogenate of visceral organs

iNadultmale ratS. ... ..o 163
Figure 3. Effects of petrol on GSH of the homogenate of visceral organs

INadult male rafS. ... ..o 164



Figure32. Effects of petrol on SOD of the homogenate of visceral organs

INadult male rafS. ... ..o 165
Figure 33. Effects of petrol on MDA of the homogenate of visceral organs

INadult male ratS. ... ... 166

Figure 34. Tracing of blood pressure measurement in diesel water contaminated

group of adult male rats...........cooiiiii i 167
Figure 35. Tracing of blood pressure measurement in petrol inhalation group

of adult male ratS. ... ..o 168
Figure 36. Tracing of bilateral carotid occlusion measurement in petrol inhalation

group of adult male rats...........ooiiiiiiii 169

Figure 37. Picture of Polygraph model 7D used for measuring blood pressure........... 170

LIST OF PLATES
Plate 1-4: Photomicrograph of the brain in control rats and rats exposed to
diesel, kerosene, petrol (H&E Stain) .........cccooeiiiiiiiiiiiiecee e 172
Plate 5-8: Photomicrograph of heart in rats exposed to diesel, kerosene, petrol and
the control group (H&E STAIN) .......ccoiiiiiiiiiieeec e 173
Plate 9-12: Photomicrograph of the kidney in rats exposed to diesel, kerosene, petrol
and the control group(H&E Stain,)........ccooveieiiiiiieeeee e 174
Plate 13-16: Photomicrograph of the liver in rats exposed to diesel, kerosene,
petrol and the control group (H&E Stain) ... 175
Plate 17-20: Photomicrograph of the lungs in rats exposed to diesel, kerosene,

petrol and the control group (H&E Stain) ... 176

XVii



