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TOXICOLOGICAL STUDIES ON CHLORODINE IN ALBINO RATS
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SUMMARY

The present study investigated some foxicalogical aspects of chlorodene in ablno rats.
The study included determination of LDiD' ultraviolet spectrophotometic analysis
distribution of the Insecticide in the “"different organs of ‘the rats and lastly the
histopathological changes produced in rats after oral adminstration of a single dose
of 0.025 mg/Kg BAT chloredine.

INTRCDUCTION

Chlorodine s one of insecticide which is used in Egypt for control of cotton pest owing to its ovicidal
and larvicidal activity. It is recommended also as an acricide due to its excellent ovicidal, larvieidal -and
adulticidal properties. Field observations showed that this compound may cause toxlicological hazards either
through arial application to cotton flelds or from eating contaminated feed or drinking polluted water. This

was noticed through the several accidental hazards which occurred in Egypt from misuse or eating food contam-
inated with insecticides (SHAABAN, 1972). In this study toxlcological investigation, analytical and histopatho-
logical studies of chlorodine were carried out.

MATERIALS AND METHODS

Determination of roal LD50 dose: Female albino rats 5 months average age were used. Food and water were
given .ad libitum.

Preliminary trials for oral LD50 determination to determine the zero % and 100% mortality were carried out
on six group (4 animals each), the 1st., 2nd., 4sh. and 5th. groups administered 2.5, 5, 6.25 and 12.50 mg/Kg.,
respectively, while the éth. group served as a control.

The actual determination of LD50 was carried according to LICHTFIELD and WILCOXON (1949),

Animals survived from the LDEO dose were sacrificed after 1l months and their organs were subjected to
histological examination.

Insecticides: Chlorodine was supplied by Ciba Giegy,technical office in Egypt. The compound has the folle-
wing structure and empirical formula:

W S wen.

N-(2-methyl 1-4 chlorophenyl) N-N dimethyl formamidine.

For qualitative and quantitative analysis of chlorodine:

1- Colour tests were performed by adding drops of the test reagents (Table, 2) to aliquots contained chlerodime.

2- Thin layer chromatographic analysis (TLC) to investigate the behaviour of chlorodine on silica gel G chroma-
toplatest of 0.3 mm thickness, using 8 different solvent systems (Table, 3). Different spraying agents were
tried (Table, 4). The RF value of each spot was recorded (FIFIELD and KEARLY, 1975) for each solvent system.
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3- Quantitative estimation of chloredine using automatic recording ultraviolet unicum Sp. 1800 with sensitivity
of IA® and the absorption spectra were recorded,against a blank. A standard curve was plotted between absor-

bance and concentration (DELAHAY, 1956).

Infra-red absorption spectrophotometry using automatle recerding infra-red unicum spectrophotometer Sp. 1800

using potassium bromide disc technigue.

The compound was given via intragastric intubation. To investigate tissue distribution and transplacental
transmission the LDSO dose were given to 40 pregnant female rats at late stage of pregnancy (18-19 days) and
Just after delivery (2 days later),off spring were taken and mother sacrified and their organs kept frozen till
estimation and determination of tissue abandance in mothers and presence of the Insecticide in the foetus.

" Stass otto method was used to precipitate the protein in tissue samples. The protein free residue was
extracted in alkaline medium by chloroform, the chloroform layer was separated and evaporated to dryness, the
resdiue was extracted in acidic medium using chloroform. Detectlon and quantitative determination of chlorodine
in different tlssus extract were carried out by colour tests thin layer chromatography, ultraviolet and infra-
red spectrophotometric technique.

RESULTS

Preliminary trials for LD50 determination showed thai the zero % & 100% mortality were 0.0125 and 0.4 mg./
Kg., respectively. The oral LDg, of chlorodine to albino rats was feund 16.5 mg/Kg.with 19/20 confidence limits
of 10.78 - 25.24. Results are shown in Table {1) and Fig. (1).

Colour test of chlorodine showed that it gave yellow colour with alizarine red while it was negative with
marquis test, bromocresgl green, Frode's test, Vitalin tast and Lieberman's test.

The different reagents used for visualizatioen of the spots of chlorodine on silica gel developed colours
_elther directly or under ultraviolet light or no coloured devzloped (Table, 2). The RF value using different
eluents are shown in Table (3).

The ultraviolet spectrophotometric analysis showed that chloridine has absorption maxima at 268 nm wave
length (Fig. II). The standard curve plotted showed a linear relationship between chlorodine concentratien and
absorbance. The previous relation was used to determine the unknown concentration of chlorodine.

Distribution of the insecticide in different organs showed its presence in brain, liver, gastrointestinal
tract and kidneys (Table, 4). Analysis of tissue from embryo prenatally exposed to the compound by combined
T.L.C. and spectroscopic techniques proved the transplacental transmission (Fig. IV).

Chlorodine gives infra-red spectrum (Finger print region, 2000-650 un'l) three major bands 2830, 1710 and
2730. The bands have been labelled a, b and ¢ in decreasing order of intensity (Fig., III). Detection of the
compound in different organs and foetal tissues was also conflrmed by infra-red spectroscopy.

Histopathologlecal changes produced in Agoza strain female rats after oral administration of-single dose of
0.025 mg/Kg. B.Wt. of chlorcdine and slaughtered after 11 months post adminstration were:

Stomatch:

The gastric mucosa was ulcerated and hameorrhagic, the inflammatory cells were lymphocytes and macrophaljes
with few neutrophils.

Squamous papilloma (Fig. 1) was seen ln the non glandular gastric mucosa and hyperplasia of the gastric
glands of the glandular portion. Hyaline degeneration was seen in the muscle fibres of the muscular coat.

Intestine:

The epithelial 1lining was partially hyperplastic, ulcerated and showed squamous metaplasia; the mucosa and
sumbucosa were Infilterated with lymphocytes, macrophages and neutrophils. Haemorrhagic areas were seen in the
mucosa, and the submucosa was oedematous, the muscular coat was degererated and inflammed. The subserosa was
congested and contained eosinophils, macrophages and fibrin threads.

Assiut Vet. Med. J. Vo£, 10, No. 19, 1982,
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Liver:

The central and portal veins were congested, and surreunded with lymphocytes, macrophages and fibroblasts.
The hepatic cells showed focal areas of necrosis invaded by lymphocytes and macrophages in additien te perilo-
bular vaccular degeneration.

Spleen:

Some Malpighian bodies were necrotic and others were hyperplastic.

Lungs:

Fibrinous pneumonia was seen with focal alveclar emphysema and hemorrhage. There was peribronchial lymphe-
cytic hyperplasia with hyperplasia and desquamation of the brenchial epithelium.
Heart:

Subpericardial hameorrhage was seen, myomalacia and non suppurative myecarditis (Fig. 2),

Kidneys:

They were congested, haemorrhagic and showed non suppurative nephritis. Some retrogressive changes were
seen in the renal tubules which included cloudy swelling, vaccular degeneration and hyaline casts inside the
renal tubules. Other renal tubules were cystic, some glomeruli were collapsed and others were enlarged, ischemic
and highly cellualr. Areas of coagulative necrosis were present (Glg. 3). The renal pelvls was congested,haemo-
rrhagic and Infiltrated with lymphocytes its epithelial lining was partially hyperplastic and desquammated
(Fig. 4). The ureter showed hyperplastic epithelial cells which formed finger like projections. Submucosal con-
gestion and haemsrrhage.

Brain:

The meningeal, cerebrum and cerebellum were cengested and haemorrhagic, the chereid plexus was cengested,

«(Fig. 5). The cerebellum and cerebrum showed neurophagia and gliesis,

Histopathelogical changes in offsprings three months old after _prenatal administration of ehleredine:

Stomach:

It showed acanthosis of the non glandular portion and catarrhal gastritls of the glandular stemach with
erosien.

Intestine: There was catarrhal enteritis with submucosal oedema and degeneration of the muscuiar ceat.
Liver:

It shored degenerative changes represented by cloudy swelling and vaccular degeneration 1im addition te
focal areas of coagulative necrosis. There was an increase in the number of bile ducts (hyperplasia) which were
surrounded with proliferating fibroblasts.

Spleen: The lymphocytes in the Malpighlan corpuscles were either hyperplastle or necrotic.

Lungs:
Bronchopneumonia was evident ;some bronchioles showed bronchiolestasis and contained few neurtophils. Agg-

regations of hyperplastic lymphocytes were seen around the bronchioles and the blood vessels partially replaced
the air vesciles,

Heart: There was mycmalacia cordis and haemorrhage.
Placenta:

The placenta showed congesticns, haemorrhage and cedema specially at the communicating zene between pla-
centa foetalis and placenta maternalis.

Degeneration of the chorienal trophoblasts and decidual cells were seen . Fibrin threads and leuceytic in-
filtration mainly macrophage and lymphocytes were present in placenta festalis.
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" DISCUSSION

In the present study, the estimation of chlorodine by ultraviolet spectrophotometer gave satisfactory re-
sults. As the standard curve plotted showed a llnear relationship between the concentratlon and basorbance, 3o
this relation used to determine the unknown concentration of the compound In quantitative estimation and also
in toxicological analysis. The T.L.C. has a distinct advantages in the detection of chlorcdine in toxicological
analysis, since simple performance 1s met with T.L.C. as the run of the compound completed within 30 minutes, a
period of time which alllows no Fluctuatlon in the room temperature. Since the time factor ls of importance In
the medicolegal practice, the separztion of the compound after extraction from tissue organs in chromatoplates
is completed in half an hour. The detection of the compound from tissue organs of embryo was proved by T.L.C.
thus confiming the transplacental transmission from the mother to the foetus. .

Our results indicated that placental disturbances were produced by chlorodlne which were manifested by the
circulatory dlsturbances and degenerative changes In diesidual cells and chorlonal trophecblasts in addition to
leucocytic infiltration and presence of flbrin threads In placenta foetalis. It is probable therefore, that the
disturbance in the placental function may play a part in the producticn of the embryopathic effects. Detection
of chlorodine in foetus may alsc causes the pathological changes found in the foetl. The estimation of tissue
abundance of the lnsecticlde facilitate the organ of choice in toxicololgcal cases and may through a light on
its toxodynamic effects.

The effect of chlorodine on adult female rats survived for eleven months after oral administration of LD50
dose showed papilloma in the forestomach in addition to other pathologlcal changes. The tumorogenic effect of
the compound has been proved previously in alblno rats (SACHESSE, 1976).
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Teble (1)s Bolution of the dome effect curve of chlorodine in female
albino raga.

Doge i Observed Contribution to
(ng/kg) Respongs ()bsg?:1rcz; z!gggzct;oa. minus

axpeated (cai)?
0/8 020,5) 1.0 0.7 0.005
0/8 0(2.15) 3.5 2,35 0.016
e 12.5 6.0 6.5 0.017
4/8 50,0 35,0 15.0 04300
8/8 100{93.7) 89,5 0.2 0.008

Total C.146
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Table (2): The reaction of different spot locating agents with
chiorodine (10 ug on chromatoplates).
Method of - "
viaible light cating agen
Hitric aeid/ H,80,/ ECL/ E,80,/
propanol prepancl propanol ethanol
A= Vigible light =ye -¥o =70 -ve
Yanillineg/ Vanilline/ FPerric chloride/
HC1 52804 HCL
=Va =ve Browmn
B= UMitraviclet Fosin Fluorscine Acriflavin
light
«yg Viclet =78

Table (3)s The RF values ,of chloredine on silica gel @ chromoplates
using mixtures of scme aromatic hydrocarbon compounds.

Euent 0=t C=B Gedl Bdi B-E

Ratio &:1 931 431 931 9s1 L] 9z1

jug 0.89 0.6 0.9 0.18 0.156 0.76 0.43

¢ 3 Chloroform .

B ¢ Methenol .

E 3 Ethanol .

B : Benzene .

Table (&4):

Distribution of chloridine in different organs.

Sample Eo. izcunt of chloredine (Eg/g. of tissues)
Brain Eidneys Liver Stomach and
intestine
I 0.27 0.36 0.47 1.5
II 0.22 0.32 0.40 1.2
111 0.18 0.40 0.50 1.0
Mean®8,E. 0.22%0.05 0.36%0.04 0.46%0.05 1.23%0.28
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