
American Journal of Medicine and Medical Sciences 2026, 16(5): 2564-2566 

DOI: 10.5923/j.ajmms.20261605.61 

 

Morphometric Changes in the Pancreas of Rats of 

Reproductive Age Under Experimental Nicotine-Alcohol 

Intoxication and Methods of Correction 

Akhtamov Azizbek Avaz ugli
1,*

, Radjabov Akhtam Boltaevich
2
 

1PhD., Associate Professor, Department of Anatomy, Clinical Anatomy, Bukhara State Medical Institute named after Abu Ali ibn Sino, 
Bukhara, Uzbekistan 

2DSc., Professor, Head of the Department of Anatomy, Clinical Anatomy, Bukhara State Medical Institute named after Abu Ali ibn Sino, 
Bukhara, Uzbekistan 

 

Abstract  Background. In recent years, the incidence of pathological conditions associated with the combined toxic 

effects of nicotine and alcohol on the pancreas has been increasing. These factors exert a synergistic effect, inducing 

inflammatory, dystrophic, and degenerative changes at both cellular and tissue levels. However, effective approaches     

for correcting such damage, particularly through phytotherapeutic agents, remain insufficiently studied. Objective. To 

investigate morphological and morphometric changes in the pancreas under experimental nicotine-alcohol intoxication and to 

evaluate the corrective efficacy of a turmeric (Curcuma)-based phytopreparation. Materials and methods. The study was 

conducted on 60 three-month-old outbred white rats. The animals were divided into three groups: control (n=20), 

experimental (n=20), and correction group (n=20). Intoxication was induced using standard experimental models. The 

phytopreparation was administered intragastrically at a dose of 2 ml using a gastric tube. At the end of the experiment, the 

animals were euthanized under ether anesthesia. Pancreatic tissue samples were stained with hematoxylin–eosin and Van 

Gieson methods and subjected to morphological and morphometric analysis. Results. Nicotine-alcohol intoxication caused 

significant structural alterations in the pancreas. In the exocrine component, acinar cells exhibited vacuolization, granular 

degeneration, a reduction in secretory granules, and decreased acinar size. Morphometric analysis showed a decrease in 

acinar diameter, acinar area, and epithelial height. Stromal expansion and accumulation of collagen fibers indicated early 

fibrotic changes. In the endocrine component, the changes were more pronounced, including a reduction in the number and 

size of the islets of Langerhans, decreased endocrinocyte density, and increased signs of apoptosis. Administration of the 

phytopreparation resulted in partial restoration of pancreatic structure, reduction of dystrophic changes, and a significant 

decrease in collagen content, indicating its antifibrotic and cytoprotective effects. Conclusion. Combined nicotine-alcohol 

exposure leads to profound morphofunctional disturbances in the pancreas and activates fibrogenesis at early stages. The 

turmeric-based phytopreparation effectively reduces these pathological changes and improves structural and morphometric 

parameters of the pancreas. It may be considered a promising pathogenetic therapeutic agent in toxic pancreatic injury. 
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1. Introduction 

In recent decades, a steady increase has been observed in 

the prevalence of toxic lesions of the digestive system organs 

caused by the combined effects of nicotine and alcohol. 

These exogenous factors are considered major inducers of 

inflammatory processes at both tissue and cellular levels in 

the pancreas [5,20]. Particularly under conditions of combined  
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intoxication, the study of morphological and morphometric 

changes is of great importance, as their pathogenetic effects 

are synergistic, leading to profound damage to both the 

exocrine apparatus and islet components [22,26]. 

The pancreas, as an organ with high metabolic activity,  

is extremely sensitive to toxic factors. This manifests as 

disruption of acinar architectonics, vacuolization of the 

cytoplasm of pancreatocytes, destruction of the rough 

endoplasmic reticulum, and a decrease in the density of 

secretory granules [2,12]. Nicotine exerts a vasoconstrictive 

effect, leading to ischemia and hypoxia in tissues, which 

results in reduced acinar parameters and expansion of the 

interstitial space [7,24]. Ethanol activates enzymatic autolysis, 



 American Journal of Medicine and Medical Sciences 2026, 16(5): 2564-2566 2565 

 

 

enhances oxidative stress, and stimulates apoptotic processes 

in exocrine cells [3,19]. 

Morphometric studies show that under chronic nicotine- 

alcohol intoxication, the average diameter of acini decreases 

by 15-25%, the nuclear area of pancreatocytes decreases by 

10-18%, and the nuclear-cytoplasmic ratio increases, indicating 

the development of dystrophic changes [6,23]. In addition, a 

reduction in the number of β-cells in the islets of Langerhans 

and a decrease in their secretory activity are observed, 

leading to impaired endocrine function of the gland [15,27]. 

Given the above, the search for effective methods to correct 

structurally identified changes remains a relevant task in 

modern morphology. In this regard, phytopreparations with 

antioxidant, anti-inflammatory, and cytoprotective properties 

are of particular interest [1,8]. Turmeric-based preparations 

are especially noteworthy due to curcumin, a biologically 

active compound capable of inhibiting free radical processes 

and stabilizing cell membranes [4,21]. 

It should be noted that the comprehensive evaluation of 

morphological and morphometric changes in the pancreas 

under combined nicotine and alcohol intoxication in relation 

to phytocorrection remains insufficiently studied. This 

determines the relevance of the present study, aimed at an 

in-depth investigation of structural changes in the pancreas 

of laboratory animals and evaluation of their correction using 

a turmeric-based phytopreparation. 

Aim of the study. To investigate morphological and 

morphometric changes in the pancreas of three-month-old 

outbred rats under experimentally induced nicotine-alcohol 

intoxication and to determine the corrective properties of a 

turmeric-based phytopreparation. 

2. Materials and Methods 

The study was conducted on three-month-old outbred rats. 

A total of 60 experimental animals were selected and divided 

into three groups: control group (n=20), experimental group 

exposed to nicotine-alcohol intoxication (n=20), and correction 

group (n=20). 

The animals were maintained under standard vivarium 

conditions for one month [9,11]. All experimental animals 

met representativeness requirements in terms of age, body 

weight, diet, and housing conditions. Animals in both control 

and experimental groups had free access to food, with a daily 

diet consisting mainly of grains and vegetables. 

Nicotine intoxication was induced using the model 

proposed by Solomina A.S. (2011). Alcohol intoxication was 

modeled using methods described by Sidorov P.I. (2002) and 

Knyshova L.P. (2016). The phytopreparation was administered 

intragastrically via a probe at a dose of 2 ml. 

At the end of the experiment, animals were euthanized in 

the morning on an empty stomach. Euthanasia was performed 

in accordance with bioethical standards using rapid decapitation 

under ether anesthesia [14,16,17]. Pancreatic tissue was 

collected, processed for histological analysis, and stained 

with hematoxylin-eosin and Van Gieson stains. 

3. Results 

In control animals, the exocrine part of the pancreas 

showed relatively large acini, with abundant granules in   

the cytoplasm of acinar cells. The pancreatic duct system 

showed no deformation, the epithelial lining remained intact, 

and no vascular congestion or spasm was observed. 

Morphometrically, the acinar diameter was 31.2 ± 0.7 μm, 

area 960.0 ± 35.0 μm², epithelial height 12.7 ± 0.4 μm.   

The area of exocrinocytes was 130.0 ± 6.0 μm², nuclear area 

20.2 ± 0.8 μm², cytoplasmic area 110.0 ± 5.0 μm², with a 

nuclear-cytoplasmic ratio of 0.18 ± 0.01. The number of cells 

per acinus was 7.2 ± 0.2. The relative area of exocrine 

parenchyma was 74.0 ± 1.6%, stroma 24.0 ± 1.0%, with a 

stroma-parenchyma index of 0.32 ± 0.06. 

In the endocrine apparatus, islet area was 12.8 ± 0.5 ×10³ 

μm², diameter 113.0 ± 7.0 μm, number of endocrinocytes per 

islet 98.0 ± 4.0, cell density 7.7 ± 0.3 ×10⁻³ cells/μm², average 

endocrinocyte area 68.0 ± 3.0 μm², relative endocrine area 

2.1 ± 0.1%, and number of islets 1.50 ± 0.10. 

In the experimental group, significant reactive and 

dystrophic changes were identified. These included vacuolar 

and granular dystrophy in acinar cells, decreased basophilia, 

reduced secretory granules, interstitial edema, and ductal 

epithelial desquamation. Morphometric parameters showed a 

decrease in acinar diameter, area, epithelial height, and cellular 

components, along with an increase in stromal proportion. 

Endocrine changes were more pronounced, with reduced 

islet size, decreased endocrinocyte number and density, 

cytoplasmic vacuolization, nuclear pyknosis, and apoptosis. 

Collagen fibers in the stroma significantly increased, 

indicating early fibrotic changes. 

In the phytocorrection group, a decrease in collagen density, 

reduction of sclerosis, partial restoration of acinar and 

endocrine structures, and normalization of morphometric 

parameters were observed. 

4. Discussion 

The findings confirm that nicotine-alcohol intoxication 

induces significant morphological and morphometric 

alterations in the pancreas. These results are consistent with 

literature data demonstrating synergistic toxic effects leading 

to enhanced dystrophic and degenerative processes. 

Observed acinar cell damage corresponds to toxic 

pancreatopathy described by Alekseev (2020). Microcirculatory 

disturbances align with findings by Zhukova (2019), while 

ethanol-induced oxidative stress and apoptosis correspond to 

Vasilyev (2021). 

Reduction in β-cell population is consistent with studies 

by Kuznetsov (2020) and O’Connor (2021). Increased collagen 

deposition supports fibrogenesis activation as described by 

Nelson (2020). 

Positive effects of phytocorrection are explained by 

antioxidant and cytoprotective properties of curcumin 

(Gusev, 2022; Zhang, 2022), as well as antifibrotic effects 

(Miller, 2019). 
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5. Conclusions 

Experimental nicotine-alcohol intoxication in three-month 

-old rats leads to profound morphological and morphometric 

changes in the pancreas, affecting both exocrine and endocrine 

components. These changes include acinar reduction, 

dystrophic processes, decreased secretory activity, interstitial 

edema, fibrosis, disruption of islet architecture, reduction in 

endocrinocyte number, and apoptosis. 

Increased stromal collagen and sclerosis indicate early 

activation of fibrogenesis. 

Administration of a turmeric-based phytopreparation 

significantly reduced pathological changes, promoted partial 

structural recovery, improved morphometric parameters, and 

demonstrated antifibrotic, antioxidant, and cytoprotective 

effects. 

Thus, turmeric-based phytopreparations may serve as a 

promising pathogenetic approach for correcting pancreatic 

damage induced by nicotine-alcohol intoxication. 

 

REFERENCES  

[1] Alekseev A. V. Morfologiya podzheludochnoy zhelezy pri 
toksicheskikh porazheniyakh [Morphology of the pancreas in 
toxic lesions]. — Moscow: Meditsina, 2020. — 256 p. 

[2] Baranov V. G. Pankreatologiya [Pancreatology]. — Saint 
Petersburg: SpetsLit, 2019. — 312 p. 

[3] Vasiliev Yu. M. Influence of alcohol on digestive organs // 
Vestnik RAMN. — 2021. — No. 5. — P. 45–52. 

[4] Gusev E. I. Fitoterapiya v eksperimental'noy meditsine 
[Phytotherapy in experimental medicine]. — Moscow: 
GEOTAR-Media, 2022. — 198 p. 

[5] Davydov M. I. Toksikologiya nikotina [Toxicology of 
nicotine]. — Moscow: Nauka, 2018. — 274 p. 

[6] Egorov P. I. Morfometriya vnutrennikh organov [Morphometry 
of internal organs]. — Kazan: KSMU, 2020. — 145 p. 

[7] Zhukova N. A. Microcirculation in intoxications // 
Patologicheskaya fiziologiya. — 2019. — No. 3. — P. 33–39. 

[8] Zakharov S. V. Plant-derived antioxidants // Biomeditsina. — 
2021. — No. 4. — P. 60–66. 

[9] Zavyalov S. N. et al. Morphology of the pancreas in rats  
with chronic alcohol intoxication and type 1 diabetes // 
Morfologicheskie vedomosti. — 2024. — Vol. 32, No. 3. — P. 
27–35. 

[10] Zapadnyuk V. I. On the issue of age periodization of 
laboratory animals // Starenie kletki. — Kiev, 1971. — P. 
433–438. 

[11] Zapadnyuk I. P., Zapadnyuk V. I., Zakhariya E. A. Laboratornye 
zhivotnye: razvedenie, soderzhanie, ispol'zovanie v eksperimente 
[Laboratory animals: breeding, maintenance and use in 
experiment]. — Kiev: Vyshcha shkola, 1983. — 383 p. 

[12] Ivanov D. A. Gistologiya podzheludochnoy zhelezy [Histology 
of the pancreas]. — Moscow: Meditsina, 2017. — 220 p. 

[13] Knysheva L. P. et al. Criteria for reproducibility of chronic 
alcohol intoxication model // Volgogradskiy nauchno- 
meditsinskiy zhurnal. — 2016. — No. 4. — P. 48–51. 

[14] Koptyaeva K. E., Muzhikyan A. A., Gushchin Ya. A., 
Belyaeva E. V., Makarova M. N., Makarov V. G. Methods of 
dissection and organ extraction in laboratory animals // 
Laboratornye zhivotnye dlya nauchnykh issledovaniy. — 
2018. — No. 2. — P. 71–92. 

[15] Kuznetsov L. P. Endokrinnaya funktsiya podzheludochnoy 
zhelezy [Endocrine function of the pancreas]. — Saint Petersburg, 
2020. — 180 p. 

[16] Rybakova A. V., Makarova M. N. Methods of euthanasia of 
laboratory animals according to European Directive 2010/63 
// Mezhdunarodnyy vestnik veterinarii. — 2015. — No. 2. — 
P. 96–107. 

[17] Sidorov P. I. Ispol'zovanie laboratornykh zhivotnykh v 
toksikologicheskom eksperimente: metodicheskie rekomendatsii 
[Use of laboratory animals in toxicological experiment: 
guidelines]. — Arkhangelsk, 2002. — 15 p. 

[18] Solomina A. S. Influence of afobazole on genetic and 
reproductive toxicity of tobacco smoke in rats: Cand. biol. sci. 
diss. — Moscow, 2011. — 139 p. 

[19] Brown A., Smith J. Alcohol-induced pancreatic injury // Journal 
of Gastroenterology. — 2020. — Vol. 55. — P. 123–130. 

[20] Chen L. et al. Nicotine effects on pancreatic cells // Toxicology 
Letters. — 2021. — Vol. 340. — P. 45–53. 

[21] Gupta S. C. Therapeutic roles of curcumin // Nutrients. — 
2019. — Vol. 11. — P. 234–240. 

[22] Hall P. A. Combined toxicity mechanisms // ScienceDirect. 
— 2022. — Vol. 78. — P. 89–97. 

[23] Kim H. J. Morphometric analysis of pancreas // Histology 
Research. — 2020. — Vol. 64. — P. 210–218. 

[24] Lee S. H. Vascular changes in pancreas // PubMed Central. 
— 2021. — Vol. 15. — P. 77–85. 

[25] Miller D. Herbal correction of organ damage // Phytotherapy 
Research. — 2019. — Vol. 33. — P. 300–308. 

[26] Nelson R. Ethanol toxicity pathways // ProQuest Medical. — 
2020. — Vol. 12. — P. 56–63. 

[27] O’Connor T. Pancreatic endocrine disruption // Endocrinology 
Journal. — 2021. — Vol. 29. — P. 140–149. 

[28] Zhang Y. Curcumin protective effects // Scientific Reports. — 
2022. — Vol. 12. — P. 1023–1031.  

 

 
Copyright © 2026 The Author(s). Published by Scientific & Academic Publishing 

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/ 

 


