J. Plant Prot. and Path., Mansoura Univ., Vol. 5 (10): 909 - 917, 2014

FEASIBILITY OF USING CHLORAL HYDRATE TO
INCREASE THE TOXICITY OF PARAPHENYLENEDIAMINE
(PPD) AGAINST THREE RODENT SPECIES UNDER
LABORATORY CONDITIONS

Baghdadi, S. A S; A S. S. Desoky’; H. S.KK. Ahmed
and M. A. A. Aboshosha

* Agric. Zoology and Nematology Dept., Faculty of Agric., Al-Azhar

University. Saudi_Elkayal@yahoo.com

**Plant Protection Dept.,(Zoology) Faculty of Agric., Sohag University.
abdelalem2011@yahoo.com

ABSTRACT

The presentwork aims to use three concentrations (1, 2 and 3%) of Chloral
hydrate adding to 4% Paraphenylenediamine (PPD) (Saudi,2012) in order to improve
of PPD against three rodent species: Norway rat, Rattus norvegicus, Nile grass rat,
Arvicanthis niloticus and house mice, Mus musculus under laboratory conditions. The
results showed a high rate of consumption of the bait when using with the low
concentrations of Chloral hydrate. While the 4% PPD without additions were the first
in baitconsumption. Rodent females consumed high rate of baits as compared with
males. The consumption were (45.60 and 63.60), (56.80 and 83.80), (21.20 and 32.20
g/animal) for males and females of Norway rat, R. norvegicus, Nile grass rat, A.
niloticus and house mice, M. musculus respectively. Mean of consumed baits were:
48.43, 76.38 and 27.13 g/animal Norway rat, R. norvegicus, Nile grass rat, A.
niloticus, and house mice, M. musculus respectively. The results also indicated that
the period of stay alive of tasted animals increases gradually with an increasing of
Chloral hydrate (carried on crushed maize) compared to using also control bait.
Females were mostdurable and lasted the longest life comparative with males for all
rodent species tested. These periods were (9.10 and 12.90), (8.00 and 11.85), (7.75
and 13.05 day) for Norway rat, R. norvegicus, Nile grass rat, A. niloticus and house
mice, M. musculus, respectively. Also Norway rat, R. norvegicus showed a longer
period of survival than the other two species. On the other hand, the reduction in
weightofthe males of the three tasted rodent species was less than the reduction in
weight of females when using Chloral hydrate concentrations carried on crushed
maize.
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INTRODUCTION

The acute toxicity of chloral hydrate studied in CD-1 mice. Groups of
8 male and 8 female mice were given chloral hydrate by gavage in distilled
water at 300, 600, 900, 1,200, 1,500, and 1,800 mg/kg. No deaths occurred
at 900 mg/kg or below in either sex. The calculated LDsy for females was
1,265 mg/kg and for males was 1,442 mg/kg. Effects were seen within 10
minutes from dosing. The mice became sedated at 300 mg/kg. At 600 and
900 mg/kg, the animals became lethargic and exhibited loss of righting reflex.
Respiration was markedly inhibited at 1,200, 1,500, and 1,800 mg/kg.
Inhibition of respiration appeared to be the immediate cause of death. Most
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deaths occurred within 4 hours at 1,800 mg/kg. But at 1,200 and 1,500
mg/kg, some deaths occurred after 4 hours, with all deaths occurring within
24 hours.

The sub chronic toxicity of chloral hydrate has been studied in CD1
mice and Sprague-Dawley rats. Administration of chloral hydrate to mice by
gavage at daily doses of 14.4 and144 mg/kg body weight for 14 consecutive
days resulted in an increase in relative liver weight and decrease in spleen
size. No other changes were seen. Administration of chloral hydrate to mice
in drinking-water for 90 days at concentrations of 0.07 and 0.7 mg/ml resulted
in dose-related hepatomegaly in males only and significant changes in
hepatic microsomal enzymes in both males and females, indicative of hepatic
toxicity (Sanders et al., 1982). The metabolism of chloral hydrate (CH) was
investigated in the isolated perfused rat liver system. The experiments were
performed on rats that were administered carbon tetrachloride (CCl,)
subcutaneously for 15 weeks to induce chronic liver damage and on
untreated rats. Clearance of CH from the perfusion system was lower in
damaged liver than in control liver. In both groups, 50-70% of the added CH
was excreted into perfusate as trichloroethanol (TCE) and trichloroacetic acid
(TCA) within 120 min. The TCE/TCA ratio was 1:1.3 in the control group
compared to 2:1 in the damaged liver group. The findings suggest that CH
metabolism in the liver is affected by chronic damage (Toshihiro et al., 1987).

MATERIALS AND METHODS

Rodents were trapped from Al-Azhar University Experimental Farm in
Assiut, and then transferred into the laboratory. The captured rodents were
classified into species and sexed mature males and females. The healthy
animals from Rattus norvegicus and A. niloticus (100-160g in weight) and the
M. musculus (25-30g) were chosen. All rodent species were divided into
groups each group contained 10 mature animals (5 males and 5 females).
The animals were singly caged and suitably accommodation in the laboratory
for ten days, provided with enough crushed maize bait and water. The tests
of the material concentrations were 1% to 3% of Chloral hydrate mixed with
4% PPD carried on crushed maize as bait compared with 4% PPD only as
control bait. The animals were left until death or 21 days. The time of
mortality, bait consumption, susceptibility for males and females and weight
fluctuations were determined. The obtained data were statistically analyzed
using F test for recognizing the significant among the tested treatments.

RESULTS AND DISCUSSION

1- Consumed bait of Chloral hydrate between three rodent species:

Data in Table (1) and Figure (1) revealed the consumption of baits by
three rodent species (Norway rat, R. norvegicus, Nile grass rat, A. niloticus
and house mice, M. musculus). Animals were fed on various concentrations
of Chloral hydrate carried on crushed maize. Mean of consumed baits were:
48.43, 76.38 and 27.13 g/animal for three rodent species, respectively.
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Records of each concentration against three rodent species were: 50.53,
41.40 and 38.20 g/ animal for 1%, 2% and 3% Chloral hydrate respectively.
While, the control treatment was72.43g/animal. In case of R. norvegicus, the
consumed baits were: 45.60, 34.10 and 29.60 g/ animal, were: 70.30, 62.90
and 59.20 g /animal for A. niloticus. And 26.70, 27.20 and 25.80 g/ animal for
M. musculus when used the concentrations of 1%, 2% and 3% chloral
hydrate carried on crushed maize, respectively. Highly significant differences
were counted between mean consumed bait by R. norvegicus, A. niloticus
and M. musculus. There were significant differences between mean
consumption of 1% and 2% and between 1% and 3% and in-significant
difference were records when used 2% and 3% chloral hydrate carried on
crushed maize for the three rodent species.

The obtained data rewvealed that the A. niloticus, is able to consume
high baits as compared with the other two species R. norvegicus, and M.
musculus, this may be due mainly to the long period of time that A. niloticus,
can stay a life as compared with the other two species.

The same Table showed also the effect of chloral hydrate on males
and females of the three rodent species. Males consumed 40.65, 61.35 and
21.55 g/ animal. While females consumed 56.20, 91.40 and 32.70 g/animal.
As recorded for R. norvegicus, A. niloticus, and M. musculus, respectively.
Significant differences were noticed between mean consumption of males
and females for the three rodent species. Highly significant differences also
were counted between mean consumption of bait for males and females of R.
norvegicus, A. niloticus, and M. musculus (41.18 and 60.10 g/ animal
respectively, Agreement with (Frederick, 1993 and Sanders et al., 1982).

Table (1): Effect of various concentrations of Chloral hydrate carried on
crushed maize on bait consumption of three rodent species
under laboratory conditions.

Treatments. Species R. norvegicus | A.niloticus | M. musculus Mean
1%C.H 45.60 i 56.80 g 21.200 41.20 c
Male 2% C.H 30.00 i 51.60 h 22.60 no 34.73 g
3% C.H 25.20 n 51.20 h 22.40 no 32.93 g
control 61.80 f 85.80 bc 20.00 0 55.87 ¢
Mean 40.65d 61.35b 21.55f 41.18 B
1%C.H 63.60 b 83.80c 32.20 Im 59.87 b
Female 2% C.H 38.20 | 74.20 d 31.80 Im 48.07 d
3% CH 34.00 kI 67.20 e 29.20m 4347 e
control 89.00 b 140.40 a 37.60 Jk 89.00 a
Mean 56.20 c 91.40a 32.70¢e 60.10 A
Mean of [1%C.H 45.60 b 70.30c 26.70 50.53 A
male and [2% CH 34.10¢g 62.90 d 27.20 hij 4140C
female 3% C.H 29.60 h 59.20 e 25.80 j 38.20 D
control 75.40 b 113.10 a 28.80 hi 7243 A
Mean 48.43 B 76.38 A 27.13C 50.64
Control = PPD 4%, 1%C.H= PPD4%+1%chloral hydrate, 2%C.H= PPD4% +2%
chloral hydrate , 3%C.H= PPD4%+3%chloral hydrate.
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Figure (1): Effect of various concentrations of Chloral hydrate carried on
crushed maize on bait consumption of three rodent species
under laboratory conditions.

2- Time of death (day):

Data in Table (2) and Figure (2) show the life period counted from

treatment with poison baits until death for three rodent species (R.
nonegicus, A. niloticus, and M. musculus). The mean time periods were:
11.00, 9.93 and 10.40 day/ animal for the above mentioned there species,
respectively. The maximum time was 11.00 day/ animal followed by 10.40
day/ animal and the lowest one was 9.93 day/ animal for R. norvegicus, M.
musculus and A. niloticus respectively. Males of the three species remained
by period of time as compared with females, the periods were 9.10, 8.00 and
7.75 day/ animal for males and 12.90, 11.85 and 13.05 day/ animal for
females of R. norwegicus, A. niloticus and M. musculus . Rodents treated
with 1% Chloral hydrate still alife for 9.70, 8.00 and 9.20 day/ animal, while in
2% concentration resulted in 11.80, 9.30 and 10.70 day/ animal. While, 3%
showed 14.10, 10.90 and 12.80 day/ animal as compared with 8.40, 11.50
and 8.90 day/ animal for control bait for R. norvegicus, A. niloticus and M.
musculus, respectively. Significant differences were recorded between mean
time of males and females and between the three rodent species.
Generally females are more tolerated for all concentrations of Chloral hydrate
as compared with males. This may be due mainly to the fat concentrations in
females body as compared with males. Agreement with The findings
suggests that CH metabolism in the liver is affected by chronic damage
(Toshihiro et al., 1987).
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Table (2): Effect of various concentrations of Chloral hydrate carried on
crushed maize on survival period of three rodent species
under laboratory conditions.

Treatments. Species R.norvegicus | A.niloticus | M. musculus Mean
1%C.H 8.00 ki 6.40 n 7.20m 7.20 f
Male 2% C.H 10.40g 7.60 Im 8.40 jk 8.80 e
3% C.H 11.60 ef 9.20 hi 9.60 h 10.13 d
control 6.40 n 8.80 ) 5.80 n 7.00 f
Mean 9.10 c 8.00d 7.75d 8.28 B
1%C.H 11.40 ef 9.60 h 11.20f 10.73 ¢
Female 2% C.H 13.20c 11.00 fg 13.00 ¢ 12.40 b
3% C.H 16.60 a 12.60 cd 16.00 a 15.07 a
control 10.40¢ 14.20b 12.00 de 12.20b
Mean 12.90 a 11.85b 13.05a 12.60 A
Mean of [1%C.H 9.70e 8.00 h 9.20 ef 8.97D
male 2% C.H 11.80¢c 9.30 ef 10.70d 10.60 B
and 3% C.H 14.10 a 10.90d 12.80b 12.60 A
female  [control 8.40 gh 11.50 8.90 fg 9.60 C
Mean 11.00 A 9.93C 10.40 B 10.44
ontrol = PPD 4%, 1%C.H= PPD4%+1%chloral hydrate, 2%C.H= PPD4% +2%
chloral hydrate , 3%C.H= PPD4%+3%chloral hydrate.
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Figure (2): Effect of various concentrations of Chloral hydrate carried
on crushed maize on survival period of three rodent
species under laboratory conditions.

3- Effect of various concentrations of Chloral hydrate on Body weight of
three rodent species:

Data in Table (3) and Figure (3) show the fluctuation of body weights
of rodents after treatment with various concentrations of Chloral hydrate. High
decrease in body weight was recorded for A. niloticus followed by R.
norvegicus, and finally M. musculus with 5.28, 5.20 and 2.28 g/ animal,
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respectively. The same trend was observed in males as compared with
females (4.15, 4.00 and 2.10 for males and 6.25, 6.55 and 2.45 g/ animals for
males of R. norvegicus, A. niloticus and M. musculus, respectively. In case of
R. norvegicus high decrease was recorded when used in 2%, 3% and control
treatment as compared with 1% Chloral hydrate, 4.60, 6.80, 5.70 and 3.70 g/
animal, respectively. The A. niloticus high fluctuation in control treatment
10.20g/ animal followed by 3.80, 3.80 and 3.30 g/ animal for 2%, 3% and 1%
Chloral hydrate respectively. In case of M. musculus was (3.00g/ animal in
control bait) followed by 2.40, 1.90 and 1.80g/ animal when used 3, 2, 1%
Chloral hydrate respectively. This may be due to the repellant taste for the
highest concentrations as compared with lowest one. Highly significant
difference was recorded between mean fluctuation of rodent species and
significant difference was found between mean fluctuations of males as
compared with females in all rodents tasted. Similar with, Frederick (1993)
one male receiving 800 mg/kg died after receiving five doses. All other
animals survived to receive 12 doses, though two 800 mg/kg females died
before the end of the study. The final mean body weight of treatment 800
mg/kg males was significantly less than that of the vehicle control group. In
addition, the mean body weight gains of 400 and 800 mg/kg males were
significantly less than that of the vehicle controls. Final mean body weights
and body weight gains of all female dosed groups were similar to those of the
vehicle control group. The only clinical finding attributed to chloral hydrate
treatment was light sedation in the 400 mg/kg groups and heaw sedation in
the 800 mg/kg dose groups; sedation subsided within 30 minutes or 3 hours,
respectively. Differences in organ weights generally reflected reduced mean
body weights. Mild to moderate kidney mineralization occurred in all dosed
and control females; the sewerity of this lesion was not dose related. No
treatment-related gross or microscopic lesions were observed in males or
females. (Saudi and Desoky, 2013) used three concentrations (1,2 and 3%)
of neem seed extracts adding to 4% Paraphenylenediamine (PPD),the
previously recommended dose in order to improve of PPD against three
rodent species: white billed rat, Rattus rattus frugivorus, nile grass rat,
Arvicanthis niloticus and house mice, Mus musculus under laboratory
conditions.Found that Highly significant differences were counted between
mean consumption of bait, time death and body weight for males and females
of R.r. frugivorus, A. niloticus, and M. musculus.
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Table (3): Effect of various concentrations of Chloral hydrate carried
with crushed maize on body weight of three rodent species
under laboratory conditions.

T Species R.norvegicus | A.niloticus | M. musculus Mean
reatments.
1%C.H 2.20 ijkl 2.20 ijkl 1.401 1.93f
Male 2% C.H 3.80 gh 2.40 ijk 1.80 ki 2.67e
3% C.H 5.80 cd 2.80j 2.20ijkl 3.60d
control 4.80 ef 8.60b 3.00 hi 547Db
Mean 4.15b 4.00b 2.10c 3.42B
1%C.H 5.20 def 4.40fg 2.20ijkl 3.93 cd
Female 2% C.H 5.40 de 5.20 def 2.00 jki 420c
3% C.H 7.80Db 4.80 ef 2.60 ijk 5.07b
control 6.60 c 11.80 a 3.00 hi 713 a
Mean 6.25a 6.55a 245c 5.08A
Mean 1%C.H 3.70e 3.30 ef 1.800 h 293D
of male [2% C.H 4.60d 380e 1.90h 3.43C
and 3% C.H 6.80 b 3.80 e 2.40 gh 433B
female [control 570¢c 10.20 a 3.00 fg 6.30 A
Mean 520 A 528 A 2.28B 4.25
Control = PPD 4%, 1%C.H= PPD4%+1%chloral hydrate, 2%C.H= PPD4% +2%

chloral hydrate ,

3%C.H= PPD4%+3%chloral hydrate.
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Figure (3): Effect of various concentrations of Chloral hydrate carried
with crushed maize on body weight of three rodent species
under laboratory conditions.
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CONCLUSION

In this work three concentrations (1,2 and 3%) of Chloral hydrate
were used adding to 4% Paraphenylenediamine (PPD), the previously
recommended dose in order to improve of PPD against three rodent species:
Norway rat, R. norvegicus, Nile grass rat, A. niloticus and house mice, M.
musculus under  laboratory conditions. Results indicated that highly
significant differences were counted between mean consumption of bait, time
death and body weight for males and females of the three rodent species.
These results may be useful in preparation of rodenticides baits used in
rodent control programme. When use PPD in rodent control use it could be
used without any additions.

REFERENCES

Frederick, A. B.;(1993): NTP Technical Report on the Toxicity and
Metabolism Studies of Chloral Hydrate. Ph.D. Thesis National Center
for Toxicological Research Jefferson, National Institutes of Health.

Sanders, V. M; B. M Kauffman, K .L White. (1982):Toxicology of chloral
hydrate in the mouse. Environ Health Perspect 44:137-146.

Saudi, A. S. (2012): Using of some environmentaly available alternatives as
rodenticides in Assiut area. Ph.D. Thesis, Fac. Agric., Al-Azhar
University. pp.149.

Saudi A. S. and Desoky, A.S.S. (2013): Additions used to increase the
toxicity of Paraphenylenediamine (PPD) against three rodent species
under laboratory conditions, Egypt, American Journal of Oil and
Chemical Technologies; ISSN (online): 2326-6589; ISSN (print): 2326-
6570, Volume 1, Issue 5

Toshihiro, K; H. Tatsuya; K. Haruo ; I. Susumu ; S. Tsunemi ; O. Keiki (1987):
Alteration of chloral hydrate metabolism in rats with carbon
tetrachloride-induced liver damage, Toxicology Letters, Volume 37,
Issue 3, P: 263-268.

916


http://www.sciencedirect.com/science/article/pii/037842748790141X
http://www.sciencedirect.com/science/article/pii/037842748790141X
http://www.sciencedirect.com/science/article/pii/037842748790141X
http://www.sciencedirect.com/science/article/pii/037842748790141X
http://www.sciencedirect.com/science/article/pii/037842748790141X
http://www.sciencedirect.com/science/article/pii/037842748790141X
http://www.sciencedirect.com/science/journal/03784274
http://www.sciencedirect.com/science/journal/03784274/37/3
http://www.sciencedirect.com/science/journal/03784274/37/3

J. Plant Prot. and Path., Mansoura Univ., Vol. 5 (10), October, 2014

L L el (619 b ) Apa B0 30 01 sl jaa aladin) (o gaa
Alenal) g jlal) a4 ) 6811 (e ) S

c**géHd OLQ:\S—UI - —e HJ:J\ Ad.ﬁc‘éd\.ﬁg B QI_AJM S ‘ééy_u
"W g g dgualall e daall g dada 5 M) (B s aldia

saa-hgaul a N daala Ao 30 A0S ) gilanil) g o) 3N ) gl and T
-7 o Aral - Ao 30 AQlS -l A 5 andiv

Aliae %Y 5 50 Il il o (e ) 5S35 A3 aladial ) Caal 138 Caagy
)ﬁﬂ%\&buﬂl&.\gﬂ\)\.\ﬂ.\ﬂ)\&« a)ﬂ\wu);écw\uu\d\duz\w\‘)u‘w%i ‘;\
Alelisaly) s JI) Ol jan aladiul e gl QS 540 (ase 1S SIS Clila) G52 %t
2ol Ayl oa sl gad 88 il (o gl @ (e gl A aia Gl (g1 Galiidl L
Mus ~dl il s Arvicanthis niloticus Ll Jisll 3 » Rattus norvegicus
Asleaall i gkl a3 musculus

JIsSU il (e Aumdiiall <l 38 5l e DY) Jane gl ) gilial) ¢yl
il 8 e Y IS s culilal (550 el (12 il LIl & Jlia g Rads Hally A5 jlie
) (Oses JSTalya Y T 5 €0 ) cudael Gm LY (e Sl J81 @il gall 5
Syall g JSI (O sen ST alya Y Y0 5 YN Y0 (s <ol ya AY AL 50T AL
M\sﬁgi@mu@\ﬁ,_g}mgﬁwad\)m\,‘gﬁmdu\sﬁ? PRSP
UYA ) Jare IS Ea S JBY) aad) ) 1S5 WS oY) S L)
LNl Sle AN £ g3 ) s Sl YV VY 5 EA 2T
A5 ¢ 30 Alabeall dy sl a8 o () gl £ld 5,38 Cadlaal ) bl o lal LS
MJ&A;\J’J\@J\J}E‘&—!‘JMJ.\S)JJ\)LA]SJJJJDJ—\SMEMU‘G—L\AUA‘)\JS”L)ADJJ.IA.AM
o) s paliine e 8] 5% Yot SR Gl (510 bl e 3l
VY. 590 ) saall cilS s shall ad e J ghal 3530 & el g Slead ST ELY) S
e dS (Ul dSla s VY00 oV VO) 5(Olsa dan VY AC A ) s(OssdSlas
‘ _‘;\,ﬂ\‘;;@M\ﬂ\,g\éﬂ@u\‘sﬁ}ﬁ”y\gg

(e il (e Slaad J8) LS Ll Jaall 3y o) A aitial) &L o) oY) Sus
Boidall \j.&\u.na_).\sunh;a;&aamdjkdbwdhju.\ﬁy\
u\J,JquuLMJ\u\}s}L 5 iall U gaall (035 8 i g g iliil] O jelal LS
005 b Ll (e JB) S 05 (A a5 3 A Gl s (Ao deaal) S
Bl g1 sy IS )

3ad Ay @ gl ey Gren o (lag) 56 JI) Il s ALY (IS Al
(St 131 ol AVl s S s ) a5 oy 50 3 ) m IS oy Lol il
2o b il JEa) 3 pa Gilagiad die el (61 Cpaliadl Jod) U J1y S0 Gl s adlal
A8l

917



