-

STITHY OF CARBON TETRACHLORIDE
HEPATOTOXICITY

THESIS
Submitted 10 the Faculty of Medicine,

Ain Shams University for the Degree of
Doctor of Philosophy ¢ Biochemistry )

c )

Toe Tt

Y R

Y™ :
By =

EZZAT RUSHDY AWAD

M. B., B. Ch. M. Se.
Assistant Lectuter in Biochemistry Department
Faculty of Medicine

- “a

RN Ain Shams Univetsity , ' "k

Supervised by * S
Fo Prof. Dr. MOHAMED FARID EL ASMAR
f’ Professot and Head of Biochemistry Department

Prof. Dtr. SALAH EL DIN ZAK! EID
Professor in Biochemistry Department

Dr. MONIR BOLOS HANNA
Prof, in Biochemistry Department

(1983)

Central Library - Ain Shams University



VAT ST L T R Y ITY
ACKUHOW Ll GRihNYT

3

I wish to offer wy sincere thanks and gratitude

to Pref. Dr. ilohamed ¥arid E1 psmar, Profesaor and
Hend of the Riocuemistry department for sugsesting
the research peoint and his continuous eucouragement

throughout the entire worl,

tig help was far more than I have a wrignt to
asi.

I am deeply grateful to Prof, Dr. Salahk El Din
saki BEid Teor his valuable lelp =»nd continuous encoura-
zement, I wonuld also like o express my sratitude o
Lr. donis Boles Hanns for his sincere hielp and true

underatond ing.,

Finalliy, a ward of appreciation is fdue to the

A

fuculty, Staff and Colleapgues of iLhe Lilochemistiy

departrent foy ever aveallable help sud wnderetand

e owiglh wmlao Lo exnress oux eabitode too .
Fawzl Neetin, ssolotant Drel, of Fatuolo o

.
e

ip in Gistopatholos ical atbudies,

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



CONTEUNTS

INTRODUCTIOR R R R R R NI W W A R A A SN N W N N

Pharmacologicel asctions of CCl4 esasssses
Carbon tetrachloride toxicity in man ....
The pathological changes in acute carbton
tetrachloride toxicity sescecceccccccess
The clinicel manifestation of acute carbon
tetrachloride poisoning .sevecsvecsccncaes
Mechanism of action of carbon tetrachloride
Blood 1ipddB.ccceatsecarssvesecncascescnas
Carbon tetrachloride induced fatty liver,
Species difference.,ceesessccsosscnccescs

Glutemic oxaloacetic transaminase (GOT)..

AIM OF THE WoRK..ocutocnonnnu.co..l-.s.’l‘.

MATERIALS AHD METHODS..-.-v-.ooo..o--a..‘bo

Materiala..ioceeerertannssccscecasnvnnccons
Methods,....nerteaveinicennossnnnannsnsanas
Extraction of total Iipides...ciicececnnans
Egtimation of total 1ipidB..eeiccccccenas
Eatimation of triglycerides.....civsccasas
Estimation of total cholesterol....e...ee

Datermination of total phospholipids.....

Central Library - Ain Shams University

Page

12
31
48
53
54
57
59

59
62

62
63
65
67
70



cCoNTENT (CONT. )

Page

—~ Thin layer chrometography.ce.ceev-s cesacenes 13
— Determination of non esterified fatty acids., 75
- Determiration of esterified fetty acids..... 77
- Estimation of protein content......... ceeees 19
- Determination of sarum glutamic oxaeloecetic

trensaminase........ Seasesrrrenenana “veeena 80
~ Determination of npycleic &cids in liver

L7 =7 15 e 82
~ Serum proteins electrophoresis.ciieinriiana 85
~ Determination of clotting factor b SN 91
- Determination of elotting factor V......... 04

- Determination of clotting factorlIl ........ 96

~ Statistical Analysis...viieiiieinnnnen Cerese 98
RESULTS ANT TABLES..... e et e acae et s e 938
DISCUSSION 4eivennsnsacenons cesrnan e eas 1.0 184
SUMMARY L .4 st v vnesrennraesnnassnsennesnsnnes 211
REFERENCES .. .o viiin Lt e e s s scainanscsaanns .o 215

ARABIC SULMARY.

Central Library - Ain Shams University



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

10,

11.

12.

LIST OF TABLES

Liver total lipids in rats after

ment. with CCI

Serum total lipids in rafts affer

Lreat -

treat -

ment with CC'l4 ........................

Liver triglycerides in rats

ment with CCl

alter freab-

Serum triglycerides in rats after ftreat-

ment with CCl4 ........................

Liver total cholesterol In ratg

alter

treatment with (,‘(;‘1‘1 ...................

Serum total cholesterol in rats aftter

treatment with CCL o000 0 oL . L.

Serum total phosphollipids in

rats wflter

treatment with CCll ...................

Liver roral phospholipids in

rats afteor

treatment with CCL o000 o .. . L.

4

Serum esterifioed fatry acelds

in

rats alter

treatment with (lCll ....................

Serum free latty acids 1n rats alrtrer

ment with CC1

Serum total proreins in orars

ment. with CCL,

Scrum albumin in rats atfter

Central Library - Ain Shams University

after tLreat-

treatment

Troeatr-

with

Page

117

118

119

120

121

122

1241

126



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Tahle

13. Soruin
tment
14, Serum

tment

15. Serum

Tment

16. Serum

tment

17, Tortal

tment

187A). Liv
ce .

19(A). Liv

18(B). Liv
CL14
19(BY. Live
LLLQ
20(1). Ser
chrom
20(I1y. If

facto

20(II1). S

ment

LISt OF 1allES

(Lont

alphal globulins in rals alrer rrea-
with CCY oo
alpha,, globubins in rats alfer frea-
with COL o oo s
3
beta-globulins in rars alrter rrea-
with CCL . e
4
gamma globulins in rats affrer trea-
with CCLl ... e e
!
liver prorelins in rats after trea-
with CCl4 .........................
er "RNA" 1in rats alter freatment with
er "DNA'" in rats alter itreatment with
er "RNA" in rats after ftreatment with
(mg/mg tissue profeins).............
r "DNA" in rats alter tfroartment with

(mg/mgE tissue proteins)y. ... . .. ... ..

un phospholipld I'ractions by thin layer

atography. .. .. e e,

feet of CClq Puoisoning on clotting

rs X

, P T T T S S S T S SR SO T T R,

cerum total lipids in rarts after treat-

with CCl4 and BDTA, . ... . ... ... ...,

Central Library - Ain Shams University

Pago

148

129

130

131

132

133

134

136

137

138

139



Table?

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

1.

22,

23.

24.

25.

26,

27,

28.

29.

31.

LIST QU TABLLS

(Cont .
Liver total lipids in roals after nreatl-

ment with (.‘Cl_1 and EDTAL Lo 0000000

Liver triglycerides i1 rarts afrer treat-

ment wirth CC,[{l and FITEN oL oL L.

Serumm friglycerides atfter treatment wifth

CCJL/1 and EDTA. .. e e,

Liver total cholesterol in rats atter

treatment with CCL‘1 and EDTA. ...

Serum total cholesterol in rats after
treatment witl (O and BDTA Lo L.

4
Serum glutamic oxalo-—ocetic nprabsauninasce

in rats alter treatment wilth /O] and

Serum total lipids in rats alter treatment

wirth LDTA and FCIJ ....................

serum friglycerides in raos alfter treat-

ment with BEDTA and ("Cli ...............

Scerum total cholesterol in rats after

Treatment with EDTA and CCll ,,,,,,,,,,

Serum glutamlc oxalo-uacetic transaminase
in rats after rreatment with EDTA and

O

Serum ftotal lipids in rats afrer treat-
ment with CCL o and EDTArar end of one

month) . ... e

Central Library - Ain Shams University

Page

110

141

142

143

144

147

149



[;.t;f('

le G2, Diver toral Pipsads pn o voots aitoy froeal -
meesltowith U0 i . PRI al el ot o
NONTI ) Lo e Lol
‘alble 33, Serum Lrigfiyeorides in o rois o aftor rreat e
mendoow bih OO and HIVEA Gt ond ol one
MONTLI ) L o e e e e 152

Table 341. Liver rriglyveoerades i ruats alter wroatl-
ment with CCll and BPA(ar end of onc

MON T ) o . e e e 153

Table 35. Serum total cholesterol in rats afier trea-
tment with CCll and BELTA (a1 end ol one

month) .. 164

Table 36. Liver cholesterol in rats after treatment

with C(,‘l‘1 and EDTA(at ond of one month) .. 155

Tuble 37. Serum pglutamic oxalo-acetic transaminase
in rats after treatment with CCL} and
i

EDTA (at end ol one monthyy. ... . ... . ... 156

Table 33. Serum tortal lipids in rars atter treat-

ment with C(,‘ll and verapanil ..., L. 157

d

Table 39. Liver total lipids in rats after treafr-

ment with CC14 and verapamrl o o0, 158

Table 40. Serum t!triglycerides 1n rats alter treat-

i

ment wirth CCI; and verapoamil oL L. 159

Central Library - Ain Shams University



Table

Table

Table

Table

Table

Table

Table

Table

Table

41.

42,

45,

45,

47,

49,

LIS Ul FARLES

Cont g

Liver rriglycerides n rafts alter treat-

ment wirh CCL1 and verspamil, oo, L.

Serum total cholesrterol in rars alter trea-—

tment with CCl, and vevapamil ..........

!

Liver total cholesterol in rats alter trea-

tment. with CCl . and verapamil., ... ...

1
Serum glutamic oxalo-acetile fransaminase
in rats affer treatment with CCl(1 and
verapamil .. .. e e e e e e e e e e e
Serum total lipids in rats after ftreat-

meni with CC11 and verapamil (at end of
one monTh) L. e .
Liver total lipids in rats alter treaf-
ment with CCl | and verapami! (at o cond ol
one monbhyy oL Lo e
Serum triglycoerides in rals atter froagt-
ment with CC1 1 and verapwnid o (ab o ond ol

one month) oL

Liver trigivecrides 1o rabs alter trogt-

ment with CCl,1 and verapamil (at end ot one

Scrum totral cholesterol in rats alter treaf-

ment with CCL

montliy ........... e e e e e e e e e

Central Library - Ain Shams University

and verapamil (at end ol one

1040

161

162

L63

164

165

166

167

168



1

Tanie

Tnble

s

LIST ol TABLES

Liver toetal cholesterol 1n rats afiter
Treatment with CC]_1 and verapamil

end of one monthy.......

o
'
o~
£
-+

Serum glutamic oxalo-acenic fransaminase
in rats after ftreatment wirth CClA and

verapamil {(at end of one month) ......

Central Library - Ain Shams University

Page

169



Fig.

Fig.

Fig.

Fig.

Fig.,

Fig.

Fig.

Fig.

Fig.

Fig.

10

Twenty four hours alter l,P,tT‘ll In parattin

oll and show central zonal necrosls with ovid-

ence of fratty degenerailon ... ..... ... ...
Twenty four hours after [.P. puraflin oil
showing normal liver cells, o, 0. .00 .. ..
Twenty tour hours alter 1P, CCl_l in paraflin
0il and received five 1.P. doses ol EDTA
before 6014 administration and show no necro-
sis of liver cells but there is vaccular deg-
S8 A = B 1 5 o

Twenty four hours after TP, paraffin oil and

received five 1.P, doscs ol EDTA before paraf-

fin 0il administration and show normal liver
cells with minimal dilatation of blood vessels. ..
Six days after I.P.CCl4 in paraffin oil and
show marked necrosis surrounded by liver
cells showing fatiry degeneration with few
scattered normal liver cells, ... ... .. ......
Six days after I.P. parattfin oil and show
normal liver cells....... ... . .. .. . ... .. ....
Six days alter I.P. CCl{l in paraltin o1l

followed by five I.P. doscs ol EDTA after

CCl4 administration and show normal liver cells

with slight blood vessel dilatation..........
Six days alter I.P., paralfiin oil lollowed by
ftive [.P., doses ol EDTA alter puraffin oil
administration and show normal liver cells

with minimal dilaration of bhlood vessels. .

One month after [.]2. CC[& in puralfin oil toll-

owed by five doses of BEDTA and show normual

liver cells ..

One month after I.P., paralflin oil followed by

Five I.P. doses of FEDTA alter parallin oil

administration and show normal liver cells, .

Central Library - Ain Shams University

[T
! dil

172

172

174

171



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

11

12

13

14

15

16

17

18

19

Six davs atter [P, CC14 in puraitin oil
followed by 1B, verapamlil tor five suc-
cessive days alter CCLi administration and
show normal liver cells ... 0 .. 0 ...
Six days after 1.0, paratfiin oil followed by
I.P. verapamil for five succvessive days alter
paraffin o0il administration and show normal
liver cells. (.. . . e
Six days after 1.P. paraffin oil and show
normal liver cells........ ... .. ... .. ... ...
One month after I.P. paraflfin ©il and show
normal liver cells. ... ... ... ... ...
One month after 1.P. CCl4 in paratfin oil
followed by [.P. verapamil tor five suc-
cessive days and show normal liver cells..,
One month afrer 1.P. paraftin oil tollowed by
I.P. verapamil for Tive successive days and

show normal liver cells. ... .... ... ... . .....

Fractionation of serum phospholipids by thin
layer chromatography ........ ... . ...
Serum electrophoresis on cellulose acerate
membrane in normal rats. ... L.l L0 oo
Serum electropheresis ovn celiulose acetabe

membrane in rats altter (L‘(,‘l,1 treatment .. ..

Central Library - Ain Shams University

176

177

178

179

179

180

180



INTRODUCTION

Central Library - Ain Shams University



INTRODUCTION

Carbon tetrachloride (0014) is a chlorinated
hydrocarbon chemicelly related to chloxroform, The
compound, first prepared in 1849, was used initia-
l1ly as ar aneesthetic by Simpson, the discoverer
cf chloroform anaesthesis,. but soon discarded because
of ite toxicity, It was later introcduced for the
treatment of hookworm infestetions (Tomdb and Helmy,
'1933) and was used for this purpose for many yeers;
but the compound has now been almost abandoned in
favor of less toxic enthelmintics, Nevexrtheless,
CCl4 remains of interest to physicians because its
industrial &nd household uses make it m source of
poisoning. Carbon tetrachloride is widely empdo-

yved &8s & reactant and a sclvent of the chemicel
ingredient in fire extinguisher fuel end insecti~
cide spreys. It has been used in the manufacture
of rubber, &and as & nonflammable sclvent in fac-

tories, gareges, Ifloorwaxes, clesners and as g

disinfectent,
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