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Introduction

ACKGROUND: A first-generation antihistamine called diphenhydramine is used to treat

cold and allergic rhinitis symptoms. Diphenhydramine reduces the effects of endogenous
histamine on bronchial, capillary, and gastrointestinal smooth muscles by competitively
inhibiting the histamine-1 (H1) receptor.

Objective: The present study was designed to evaluate the effectiveness of the antihistamine
diphenhydramine in improving survival and controlling seizures in insecticide-treated mice.

Methods: Mice (males and females) were divided into (4) equal groups and treated as follows:
The 1st group: was the control group (physiological saline solution + lambda-cyhalothrin at 150
mg/kg orally). 2" group: (Diphenhydramine 10 mg/kg subcutaneously + lambda-cyhalothrin
150 mg/kg orally), 3" group (atropine sulfate 15 mg/kg subcutaneously + lambda-cyhalothrin
150 mg/kg orally) and 4" Group (Diazepam 10 mg/kg subcutaneously + lambda-cyhalothrin
150 mg/kg orally) Diphenhydramine, atropine sulfate, and diazepam were injected 15 min
before the oral administration of lambda-cyhalothrin to mice . Mice were monitored for 30 min
after treatment. The onset of signs of toxicity, the time of onset of neurological seizures, and
their number with the extraction of the toxicity rank value were recorded.

Results: Diphenhydramine at 10 mg/kg subcutaneously (15) minutes before oral administration
of lambda-cyhalothrin at 150 mg/kg causes a slight decrease in the time of signs onset of acute
toxicity compared to the control group with a slight decline in the time of the onset of nervous
seizures compared to the control group, and diphenhydramine at dose of 10 mg/kg of caused a
decrease in the number of seizures and onset min respectively compared to the control group,
with complete prevention of death within 24 hour in all treated mice and a reduction in toxicity
scores (22), compared to the control group (28).

Conclusion: Our results showed that diphenhydramine had an anticonvulsive effect on the
neurological convulsions induced by lambda-cyhalothrin poisoning and the possibility of its
use in controlling it and reducing the severity of signs of poisoning due to its anti-muscarinic
and nicotine effects.
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A synthetic pyrethroid pesticide called lambda-
cyhalothrin (LCT) is utilized in agricultural,
residential pest management, food production

protection, and zoonotic disease control [1,2].
According to studies, the toxicity of LCT in
rats causes hepatotoxicity and serious kidney
structural injury [3]. When LCT is used to treat
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rats, there may be an increase in the frequency
of micronucleated erythrocytes and structural
chromosomal abnormalities [3].

Diphenhydramine is one of the most widely
used histamine (H1 ) receptor antagonists in
humans and veterinarians, and diphenhydramine
has a central and peripheral antihistamine and
anticholinergic action [4-5]. It reduces the
secretions of glands associated with cholinergic
nerves and thus will reduce bronchial secretions,
as well as its anti-muscarinic effects at the level of
the central nervous system, with an anti-nicotinic
effect [6,8] .

Diphenhydramine has many clinical uses, It
is one of the first-generation antihistamine that
have been used in the treatment and prevention
of insomnia, itching, urticaria, dizziness, and
motion sickness [9]. It treats skin disorders and
itching in dogs and cats, as well as its use in the
treatment of eczema, laminitis, and emphysema
in horses. Ketosis, acetonemia, favorable
mastitis, placental retention, and emphysema [10]
. Diphenhydramine has side effects, but they are
not very dangerous and can disappear during the
treatment period, the most prominent of which are
sedation, fatigue, vertigo, tinnitus, loss of balance,
blurred vision, and double vision [11,12] and
nervous agitation at high doses, behavioral effects
of diphenhydramine were also found in some
laboratory animals and distinctive stimulatory
properties in monkeys and pigeons [13] . Several
studies have shown that diphenhydramine has
anti-toxic effects of organophosphorous pesticides
[14]. Diphenhydramine gives a high degree of
protection against poisoning with physostigmine
and neostigmine in rats and reduces the
severity of signs of poisoning and delays their
appearance, as well as reducing the incidence
of signs of poisoning, its anticonvulsant effect
and preventing death after methomyl poisoning
in rats [6]. Diphenhydramine inhibits the effects
of acetylcholine in the neuromuscular junction,
as well as the activity of acetylcholinesterase
enzyme in vitro and in vivo, but this action
does not interfere with its effect as an antidote
against poisoning caused by yeast cholinesterase
inhibitors [15]. In view of the mechanism of
action of diphenhydramine and its protective
effect against poisoning by many insecticides,
this research study shed light on the detection
of the effects of diphenhydramine in the nervous
seizures induced by insecticides Lambda-
cyhalothrin in mice.
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Material and Methods

Drugs
1- Lambda-cyhalothrin (5%,  Shanghai
Molotus chemical Co LTD, China).

2-  Atropine sulphate( 1%, GEEVET Co LTD,
India).

3- Diazepam ampule (10 mg/2 ml, Albalsam
Company, Syria).

4- Diphenhydramine powder (produced
by Pharmaceutical Pioneer Company
Sulaymaniyah, Iraq).

Animals

All animal care and experimental procedures
were performed in accordance with the Guiding
Principles for the Care and Use of Laboratory
Animals adopted by the College of veterinary
medicine and were approved by the Ethics
Committee for Animal Experimentation of the
University of Mosul. Male and female mice were
purchased from Laboratory animals house of the
college of Veterinary medicine. (Mosul, Iraq).
They were maintained in an air-conditioned room
with controlled temperature (22 + 2 °C) under a
12-h light/dark cycle [16]. They were housed in
standard-size plastic cages (32 x 18 x 24 cm)
with sawdust (4-6 mice per cage). The mice were
allowed free access to food and water except
during the experiments.

Experiment design

Effect of subcutaneous administration of
diphenhydramine on lambda-cyhalothrin toxicity
in mice and comparison with the main antidotes
atropine sulfate and diazepam.

Twenty (20) mice (males and females) were
used, with weights ranging between 23-38 grams
and then divided into (4) equal groups and treated
as follows: The first group: the control group
(physiological saline solution + lambda-cyhlothrin
at a dose of 150 mg / kg of body weight). The
second group: (Diphenhydramine at a dose of
10 mg/kg body weight + lambda-cyhalothrin at
a dose of 150 mg/kg of body weight), The third
group (atropine sulfate at a dose of 15 mg/kg of
body weight + lambda-cyhalothrin at a dose of
150 mg/kg of body weight) and the fourth group
(Diazepam at a dose of 10 mg/kg body weight
+ lambda-cyhalothrin at a dose of 150 mg/kg of
body weight) Diphenhydramine, atropine sulfate
and diazepam were injected 15 minutes before
the mice were oral administered with lambda-
cyhalothrin, then the mice were monitored for
30 minutes after treatment. The onset of signs of
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toxicity, time of onset of neurological seizures
and each treatment group’s level of toxicities
severity received a score in accordance with
previous descriptions [14]. According to the
frequency of the toxicity symptoms (salivation,
lacrimation, gasping, and convulsions), including
the 2- and 24-hour fatalities, the following grades
were assigned: Grade 1 (1-25%), Grade 2(26-
50%), Grade 3(51-75%), and Grade 4(76-100%).
The choice of the doses of the drug depended on
a preliminary study that reported the toxicological
and pharmacological effects of the drugs on mice.

Statistical analysis

We used the SPSS program to analyze the
parametric data, where we used the (One-way
analysis of variance ANOVA) test, and then the
least significant difference LSD test was applied
to it. The difference level for all tests was at a
probability level of less than 0.05. The data were
presented as the mean + standard error.

Results

Effect of subcutaneous administration of
diphenhydramine on lambda-cyhalothrin toxicity
in mice and comparison with the main antidotes
atropine sulfate and diazepam.

Oral administration of lambda-cyhalothrin
at a dose of 150 mg/kg body weight (control
group) led to the appearance of signs of acute
toxicity within 2.6 + 0.2 min, such as salivation,
lacrimation, erection of hair and tail, shivering,
difficulty breathing, lying on the cage floor,
and nervous convulsions. With the prevention
of death in all treated mice with poisoning
score 28 (Table 1), the effect of injection of
diphenhydramine at 10 mg/kg body weight
subcutaneously (15) minutes before lambda-
cyhalothrin in the dose 150 mg/kg body weight
led to the appearance of signs of acute toxicity
within 2.4 £ 0.2 min with poisoning score 22
(Table 1),while the administration of lambda-
cyhalothrin at a dose of 150 mg/kg body weight
with atropine sulfate 15mg/kg and diazepam
10mg/kg led to decrease the score of toxicity
as 14 and 12 respectively. The injection of
diphenhydramine, atropine, and diazepam 15
minutes before the oral administration of lambda-
cyhalothrin led to a significant decrease in the
time of onset of convulsions and a significant
decrease in the number of convulsions compared
to the control group (Table 2).

TABLE 1. The effect of diphenhydramine, atropine sulfate, and diazepam on the toxicity of lambda-cyhalothrin.

Onset of w E T o s e 5 5
- g, ¥~ 2 5 Z = i F &
Groups sings of < g 2 2 s 5 e n =
toxicity 2 g ) a; g én S 2
(minute) S g = = g = g E
Normal saline +
lambda-cyhalothrin 2.640.2 80 80 100 100 100 100 28
150 mg/kg
Diphenhydramine
+ _
10mg/kg + lambda 24402 60 40 60 60 60 100 2
cyhalothrin 150 mg/kg
Atropine sulphate
+ _
15mgfkg + lambda 1.840.4 20 20 100 40 40 40 14
cyhalothrin 150 mg/kg
Diazepam10mg/kg +
lambda-cyhalothrin 1.6£0.4 0 0 100 40 20 40 12

150 mg/kg

n =5, the observations are mean = SEM to the onset of toxicity
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TABLE 2. Anticonvulsant effects of diphenhydramine, atropine sulfate and diazepam on lambda-cyhalothrin-

induced seizure.

Groups Onset of convulsion (minute) Number of convulsions
Normal saline + lambda-cyhalothrin 5.8+0.6

8.0+6.31
150 mg/kg
Diphenhydramine 10mg/kg + lambda- P
cyhalothrin 150 mg/kg 4.4£0.5 6.3+0.32
Atropine sulfate 15mg/kg + lambda- * v
cyhalothrin 150 mg/kg 0.0£0.0 0.0£0.0
Diazepam10mg/kg + lambda-cyhalo- 0.040.0 * 0.0£0.0 **

thrin 150 mg/kg

n =5, the observations are mean + SEM
*P<0.05, as compared to 1 group
a P<0.05, as compared to 2™ group

Discussion

Diphenhydramine is an antihistamine (HI1)
and it is one of the first generations that competes
with histamine at the H1 receptor that is found
in many parts of the body [17]. Anticholinergic
by inhibiting the response to acetylcholine by
muscarinic receptors, which is similar to the
action of atropine [18-19] .

Other studies have shown that
diphenhydramine may be a stimulant or depressant
of the central nervous system, and patients may
suffer from discomfort, nervousness and inability
to sleep when treated with it [20].

This study came to demonstrate the effect of
diphenhydramine as an anticonvulsant, and its use
similar to antidote, atropine sulfate and diazepam
in cases of acute poisoning with different
insecticides in mice due to its anti-muscarinic and
nicotinic receptor properties that distinguish it
from atropine sulfate [7, 21, 22] .

The insecticide lambda-cyhalothrin showed
signs of acute poisoning represented by
muscarinic and nicotinic signs, and stimulation
of the central nervous system. This stimulation
leads to signs of acute poisonings, such as
muscarinic salivation, lacrimation, hair and tail
erection, and frequent defecation. The nicotinic
signs are shivering on the floor of the crouch.
In addition to signs of toxicity at the level of the
central nervous system, represented by difficulty
breathing, irritability or lethargy, paralysis,
nervous convulsions, and then death due to
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suffocation due to inhibition of the respiratory
center in the brain (medullary medulla) [23,24].
Insecticides also acted with diphenhydramine at
dose (10) mg/kg body weight subcutaneously (15)
minutes before lambda-cyhalothrin dose (150)
mg/kg of body weight orally on delaying the time
of the onset of nervous seizures with a significant
reduction in the number of times the occurrence
of nervous seizures and causing A protective
effect represented by reducing the percentages
of signs of acute poisoning and reducing the
rank of poisoning [22]. Diphenhydramine had
an important role in the significant prolongation
of the time and last appearance of signs of acute
poisoning, as well as reducing the number of
nervous seizures and delaying their appearance.
The injection of atropine sulfate and diazepam
in reducing the severity of the signs of acute
poisoning also worked to reduce and prevent
the occurrence of the number of seizures, as in
carbaryl and lambda-cyhalothrin [25]. Our study
and its results showed that the antihistamine (H1-
) diphenhydramine had an anti-convulsive effect
on the neurological convulsions induced by toxic
dose of lambda-cyhalothrin and the possibility of
its use in controlling it and reducing the severity of
signs of toxicity as a result of its anti-muscarinic
and nicotine effect.

Consent for publication
Not applicable.

Conflict of interest
The authors have no competing interests to
declare.



EFFECTS OF DIPHENHYDRAMINE ON LAMBDA-CYHALOTHRIN-INDUCED ... 603

Funding statement
This work was not supported.

Authors’ contributions

Contributed to the conceptualization and
experimental design of this study, conducted
experiments and performed data analysis
furthermore wrote the manuscript.

Acknowledgments
Not applicable

References

1.Fetoui, H., Makni, M., Garoui, E. M. and Zeghal, N.
Toxic effects of lambda-cyhalothrin, a synthetic
pyrethroid pesticide, on the rat kidney: Involvement
of oxidative stress and protective role of ascorbic
acid. Exp. Toxicol. Pathol., 62,593-599(2010).

2 Khayatnezhad, M. and Nasehi, F. Industrial pesticides
and a methods assessment for the reduction of
associated risks: a Review. Adv. Life Sci., 8, 202—
210(2021).

3.Wang, S., Zhang, C., Yang, G. and Yang, Y. Biological
properties of 6-gingerol: a brief review. Nat. Prod.
Commun., 9, 1934578X1400900736 (2014).

4 Peters, L. J. and Kovacic, J. P. Histamine: metabolism,
physiology, and pathophysiology with applications
in veterinary medicine. J. Vet. Emerg. Crit. Care,
19, 311-328 (2009).

5.DeBoer, D. J. and Griffin, C. E. The ACVD task force
on canine atopic dermatitis (XXI): antihistamine
pharmacotherapy. Vet. Immunol. Immunopathol.,
81, 323-329(2001).

6.Nass, S. J., Levit, L. A. and Gostin, L. O. The HIPAA
privacy rule. Beyond HIPAA Priv. rule enhancing
privacy, Improv. Heal. Through Res. Washingt.
Natl. Acad. Press (2009).

7.Al-Baggou, B. K. and Mohammad, F. K. Antagonism
ofmethomyl-induced toxicosis by diphenhydramine
in rats. Environ. Toxicol. Pharmacol., 7, 119—
125(1999).

8.Poorheidari, G., Shahriary, A. and Boojar, M. M. A.
A Comparison between Neuromuscular Effects of
Parathion and Paraoxon on Chick Biventer Cervicis
Nerve-Muscle and the Reversal of their Effects
by Pralidoxime. Iran. Red Crescent Med. J., 23,
€28(2021). doi: 10.32592/ircmj.2021.23.2.28

9.Fitzsimons, R., van der Poel, L. A., Thornhill, W., du
Toit, G., Shah, N. and Brough, H. A. Antihistamine
use in children. Arch. Dis. Childhood-Education
Pract., 100, 122—-131(2015).

10.Church, D. S. and Church, M. K. Pharmacology of
antihistamines. World Allergy Organ. J., 4, S22—
S27 (2011).

11.Abdullah, F. Senada. Harmonising Architectural
Elements for the Recovery of Post-Partum
Depression. Des. Ideals J., 3(1),1-7(2021).

12.Mokhtari, A., Yip, O., Alain, J. and Berthelot, S.
Prophylactic administration of diphenhydramine
to reduce neuroleptic side effects in the acute care
setting: a systematic review and meta-analysis. J.
Emerg. Med., 60, 165-174 (2021).

13.Tse, Y. C., Sharp, C. R. and Evans, T. Mechanical
ventilation in a dog with acetylcholinesterase
inhibitor toxicosis. J. Vet. Emerg. Crit. Care, 23,
442-446(2013).

14.Al-Zubaidy, M. H. 1. and Mohammad, F. K.
Metoclopramide protection of diazinon-induced
toxicosis in chickens. J. Vet. Sci., 8, 249-254
(2007).

15.Santiago-Palma, J., Fischberg, D., Kornick, C.,
Khjainova, N. and Gonzales, G. Diphenhydramine
as an analgesic adjuvant in refractory cancer pain.
J. Pain Symptom Manage, 22, 699-703(2001).

16.Naser, A. S., Albadrany, Y. and Shaaban, K. A.
Isobolographic analysis of analgesic interactions of
silymarin with ketamine in mice. J. Hell. Vet. Med.
Soc., 71, 2171-2178(2020).

17.Mohammad, F. K., Mousa, Y. J., Al-Zubaidy, M. H.
I. and Alias, A. S. Assessment of diphenhydramine
effects against acute poisoning induced by the
organophosphate insecticide dichlorvos in chicks.
Hum. Vet. Med., 4, 6-13(2012).

18.Zhang, P., Liu, E. J., Tsao, C., Kasten, S. A., Boeri,
M. V., Dao, T. L.and Jiang, S. Nanoscavenger
provides long-term prophylactic protection against
nerve agents in rodents. Sci. Transl. Med., 11,
eaau7091 (2019).

19.Garrison, J. C. and Peach, M. J. Goodman and
Gilman’s the pharmacological basis of therapeutics.
Gilman, AG 749 (1990).

20.TAQA, G. A. Evaluation of antidepressant activity
of diphenhydramine in mice. Innovare J. Med. Sci.,
1, 15-18 (2013).

21.Alzu’bi, A., Albalas, F., Al-Hadhrami, T., Younis,
L. B. and Bashayreh, A. Masked face recognition
using deep learning: A review. Electronics, 10,
2666 (2021).

Egypt. J. Vet. Sci. Vol. 53, No. 4 (2022)



604 OBAY ALGARGARY AND BANANN AL-BAGGOU

22 Khan, M. 1., Shah, F. U., Wahab, A., Nikoui, V. and 24 . Wilson, B. W., Henderson, J. D., Arrieta, D. E.
Dehpour, A. R. The role of opioid and nitrergic and O’Malley, M. A. Meeting requirements of the
systems in dual modulation of seizure susceptibility. California cholinesterase monitoring program. /nt.
Adbv. Life Sci., 7, 193-201 (2020). J. Toxicol., 23,97-100 (2004).

23.Mohammad, F. K., Alias, A. S. and Ahmed, O. A. H. 25 Kristofco, L. A., Du, B., Chambliss, C. K.,
Electrometric measurement of plasma, erythrocyte, Berninger, J. P. and Brooks, B. W. Comparative
and whole blood cholinesterase activities in healthy pharmacology and toxicology of pharmaceuticals
human volunteers. J. Med. Toxicol., 3, 25-30 in the environment: diphenhydramine protection
(2007). of diazinon toxicity in Danio rerio but not Daphnia

magna. AAPS J., 17, 175-183 (2015).

OV AR (B A llgoan 120U Adaal) dpand) Ao el jagblal) il

go<l Gl 5 gl

Bl - Jom sl — o sl nals - 5 sl ) B

3 el Z23a el Jugiin caval) Gaabivugll Cildbias (e JsY1 daall padiicy sdgalal) 44144
) A plulall cBlaall e 30 Gaabinng ) ol 80 (e Gl gy QI | csentl) CaslY) gl
= Ol LAl ol TS 33y (e (pankagl) Slead) 5 Al 5 A 5l

slall 28 e oLl a8 (el yailgiuild Cpaalivnsgll ol 43llad 2pl) LIS A 52l Crnaa shagd)
(O A sl aallly Aadladll ) ) 3 il i) e 5 jlasdl

Ao sanall Ul il o ial e 3 glutie e sana (£) ) (U H5S8) Ol sl ands &5 36 yhal)
pmiadl 035 m piS/pide Y0+ i lenar e + o slpad e Jslae) 8 plaged) e yana IS 11431
Joxde Yoo i glles aaY + alall Cand aaS/aale Vv (el juleiil) A Ao gaaall (adl) Gy ok e
aaS/aale 10 0 i Ml 10aY + alall Can aaS/pile 10 (s i) BN e sanall (alll Ga ke (e @S
wS/aale 10+ die (55 gllennntaay + aladl ciad piS/mile ) + ol 303) Gl M e sanall 5 (adll ok 0
O g ad (e 4883 10 U ol Jls 5 sl 5 el oaleidils i o (pdll 3ok e puall 055 (e
Gy manill e sl Jimasi a3 5z al) e A3 ¥ 5ad ()il A1 e o (S sllama|eY

] ) a1 S35 a oo Agpamall iyl sl

il g2l I8 438 (10) Alall Cond pnsall (1) (0 paS/pale Ve el paleidily i (o) sl
Aol panill e ) seda g b Adila saby ) ) 55 0 paS/pade Y00 Ao a0 53 sllena-laaY
¢ Adaliall e sanally 5 lie danll gl ) sels Gy b il (alis) e bkl de e A lhe
A panay 4l ) gl dae (mliadl ) aall 055 e pS/prle )+ de o (el shgiias Gis 53l
Loandl a3 (alinil dallaall () maen 3 Al YE JMA el (o ALASH 6 1 o ¢ 5 ylasd
(TA) oSaill de ganay 4 Jie ¢ (YY)

Of Aalll) dpanll cilaiiil) Lo 23 slae 58 A el jugial) o Lindlts @ jedal cAadAl)
Szl oyl oy pansill iledle 505 (5 ale 5 gl 8 dalaiiion AulSal 5 (0 i sllgans 12adls pansil
A Sl g Ao Sl cleBlall

05 Mg 100Y ¢ DA ¢ (el gt ¢ ) ) sdpalidal) cilalsl)

Egypt. J. Vet. Sci. Vol. 53, No. 4 (2022)



