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INTRODUCTION

Adrenal insu ciency (AI) is a clinical disorder that re-
sults in an inability of the adrenal cortex to produce or 

secrete cortisol. Adrenal insu ciency may primary (PAI) 
arise from secondary pathology of the adrenal gland which 
causes a defect at the adrenal level, secondary adrenal in-
su ciency (SAI) due to pathology of the hypothalamic or 
pituitary gland results in a defect at the pituitary level, or 
tertiary adrenal insu ciency (TAI) due to defect at the hy-
pothalamic level as a result of inhibition of the hypothal-
amus pituitary adrenal axis via the therapy of exogenous 
glucocorticoids. PAI is also characterized by mineralocor-
ticoid (aldosterone).

de ciency (Kumar & Wassif, 2022; Martin-Grace et al., 
2020).  Synthetic glucocorticoids (GCs) due to their ability 
to reduce in ammation and inhibit the immune system, 
GCs are frequently employed, the potential glucocorticoid 
therapy side e ect is inhibition of the hypothalamus pitu-
itary adrenal axis resulting in adrenal insu ciency. Various 
factors are increasing the incidences of adrenal insu ciency 
caused by glucocorticoids such as the glucocorticoid dose, 
route of administration, the duration of glucocorticoid 
therapy, dosage and potency of glucocorticoid, synchro-
nized medicines that interfere with glucocorticoid metab-
olism, and individual sensitivity. When the treatment of 
the exogenous glucocorticoid medication is lowered, pa-
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Abstract | This study investigates the ecacy of Glycyrrhizic acid (GA) against adrenal insuciency caused by
glucocorticoids in female rats. Fifty female rats were divided randomly into ve groups. Negative control group(G1):
Normal saline was given orally to rats. Positive control group(G2): rats for seven days were treated with Hydrocorti-
sone Sodium I.P. (50 mg/kg). erapeutic group(G3): rats for seven days were treated with Hydrocortisone Sodium 
I.P. (50 mg/kg) and then 14 days with GA (100 mg /kg) orally. Protective group(G4): Rats were treated for seven days 
with hydrocortisone Sodium I.P. (50 mg /kg) with GA for 14 days(100mg/kg) orally. glycyrrhizic acid Group (G 5): 
rats for 21 days, were given 100 mg/kg of GA orally. At the end of the experiment, Serum cortisol, ACTH, CRH hor-
mone, 11 β -Hydroxysteroid Dehydrogenase enzyme (11β-HSD), and malondialdehyde were measured. e results 
revealed treatment with glycyrrhizic acid improved signi cantly (P<0.05) in serum cortisol, ACTH, CRH hormones, 
and (11β-HSD) enzyme concentration, while was a signi cant reduction in serum MDA level in the therapeutic and 
protective group compared with the positive control group. Our results concluded that glycyrrhizic acid improves the 
alteration caused by hydrocortisone of hypothalamus pituitary adrenal axis hormones and reduces the free radicals. 

Keywords  | Adrenal insu ciency, Glycyrrhizic acid, 11β-HSD, Hydrocortisone, Rats

WAFAA AL. BNYEAN1,2 ,ZAINAB A.H. AL-MOUSAWI1*

Received | May 29, 2023; Accepted | June 20, 2023; Published | September 15, 2023  
*Correspondence | Zainab A.H. Al-Mousawi, Department of Physiology, Pharmacology and Biochemistry, College of Veterinary Medicine, University of Basrah, 
Iraq; Email: Zainab.hassan@uobasrah.edu.iq.                
Citation | Al Bnyean W, Al-Mousawi ZAH (2023). Physiological e ect of glycyrrhizic acid on adrenal insu ciency induces by glucocorticoid in rats. Adv. Anim. 
Vet. Sci. 11(10): 1667-1672. 
DOI | http://dx.doi.org/10.17582/journal.aavs/2023/11.10.1667.1672
ISSN (Online) | 2307-8316

Copyright:  2023 by the authors. Licensee ResearchersLinks Ltd, England, UK.
is article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.

org/licenses/by/4.0/).

1Department of Physiology, Pharmacology and Biochemistry, College of Veterinary Medicine, University of Basrah, 
Iraq; 2Institute of Medical Technology of Baghdad, Middle Technical University, Iraq.


