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Crocin Suppresses Inflammatory Response in LPS-Induced Acute Lung
Injury (ALI) Via Regulation of HMGB1/TLR4 Inflammation Pathway
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Abstract

Acute lung injury (ALI) is a frequent consequence which has high morbidity and mortality in sepsis. The most
significant pathogen hypothesized to be causing the formation of ALI in sepsis is thought to be lipopolysaccharide
(LPS), a key endotoxin component of gram-negative bacteria. Although endotoxin-induced inflammation is a
complex process, it can be artificially produced via administration of lipopolysaccharide (LPS) in Experimental
sepsis models. The main objective of this study is to determine possible anti-inflammatory effects of crocin (CRO)
which has many biological properties such as anti-inflammatory, antioxidant, and anti-apoptotic in LPS-induced
AL For this purpose, total 40 Wistar albino rats randomly divided into four groups, ten rats in per group: Control
(no treatment), CRO (given 50 mg/kg crocin for 9 days), LPS (given 30 mg/kg LPS at 9th day), LPS+CRO (given
50 mg/kg crocin for 9 days and 30 mg/kg LPS at 9th day). After experimental protocol, rats were sacrificed and
lung tissues were extracted for further analysis. Histological examinations were performed for detecting
histopathological changes in the lung tissue and the changes in the HMGB1 and TLR4 expressions were
determined via immunohistochemical staining. Hemorrhage, mononuclear cell infiltration and HMGB1 and TLR4
expressions significantly increased in the LPS group (p<0.05). However, CRO administrations exerted a strong
protective effect on the lung tissues in terms of these parameters in LPS+CRO group (p<0.05). According to our
results, we suggest that CRO can be considered as a protective agent against bacterial endotoxin induced ALI via
inhibition of HMGB1/TLR4 pathway-mediated inflammatory response.

Keywords: Acute lung injury, crocin, inflammation, lipopolysaccharide.
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Krosin, LPS Kaynakh Akut Akciger Hasarinda (ALI) HMGB1/TLR4
Inflamasyon Yolagimmin Diizenlenmesi Yoluyla inflamatuar Yamt: Baskilar

Ali Tugrul Akint. 2*[0000—0002-14-08-8571]l Tayfun Cey|an3[0000-0002-0917-0378] and Emin Kaymak4[0000-0002-3818-2693]
LErciyes Universitesi, Fen Fakiiltesi, Biyoloji Bolumii, Kayseri, Tiirkiye
2 Erciyes Universitesi, Tlag Uygulama ve Arastirma Merkezi, Kayseri, Tiirkiye
atugrul@erciyes.edu.tr
3 Kapadokya Universitesi, Dis Hekimligi Fakiiltesi, Dis Hekimligi Temel Bilimleri Anabilim Dali, Nevsehir, Tiirkiye
tyf.ceylan@gmail.com
4Yozgat Bozok Universitesi, Tip Fakiiltesi, Temel Tip Bilimleri Bolimii, Histoloji-Embriyoloji Anabilim Dali, Yozgat,
Tirkiye
emin.kaymak@bozok.edu.tr
*Sorumlu Yazar: Erciyes Universitesi, Fen Fakiiltesi, Biyoloji Bolumii, Kayseri, Tiirkiye
atugrul@erciyes.edu.tr

Ozet

Akut akciger hasar1 (ALI), sepsiste yiiksek morbidite ve mortaliteye sahip sik goriilen bir sonugtur. Sepsiste ALI
olusumuna neden oldugu varsayilan en dnemli patojenin, gram negatif bakterilerin dnemli bir endotoksin bileseni
olan lipopolisakkarit (LPS) oldugu disiiniilmektedir. Endotoksin kaynakli inflamasyon karmagik bir siire¢
olmasina ragmen, deneysel sepsis modellerinde lipopolisakkarit (LPS) uygulamasi yoluyla yapay olarak
olusturulabilir. Bu ¢aligmanin temel amaci, anti-inflamatuar, antioksidan ve anti-apoptotik gibi birgok biyolojik
ozellige sahip olan krosinin (CRO), LPS kaynakli ALI'de olas1 anti-inflamatuar etkilerini belirlemektir. Bu amagla,
toplam 40 adet Wistar albino sigan her grupta on sigan olacak sekilde rastgele dort gruba ayrildi: Kontrol (tedavi
uygulanmadi), CRO (9 giin boyunca 50 mg/kg krosin verildi), LPS (9. giinde 30 mg/kg LPS verildi) giin),
LPS+CRO (9 giin boyunca 50 mg/kg krosin ve 9. giin 30 mg/kg LPS verildi). Deney protokoliinden sonra, siganlar
sakrifiye edildi ve daha sonraki analizler i¢in akciger dokular1 ¢ikarildi. Akciger dokusundaki histopatolojik
degisikliklerin belirlenmesi i¢in histolojik incelemeler yapildi ve immiinohistokimyasal boyama ile de HMGB1 ve
TLR4 ekspresyonlarindaki degisiklikler belirlendi. LPS grubunda kanama ve mononiikleer hiicre infiltrasyonu
gozlendi; ayrica HMIGB1 ve TLR4 ekspresyonlari anlamli olarak artt:1 (p<0.05). Ancak, LPS+CRO grubunda CRO
uygulamasinin bu parametreler agisindan akciger dokular iizerinde giiclii bir koruyucu etkisi oldugu gozlendi
(p<0.05). Sonuglarimza gore, bakteriyel endotoksin kaynakli ALI'ye karsi CRO'nun HMGB1/TLR4 yolag aracili
inflamatuar yanitin baskilanmas1 yoluyla koruyucu bir ajan olarak kabul edilebilecegini Gneriyoruz.

Anahtar kelimeler: Akut Akciger Hasar1, Inflamasyon, Krosin, Lipopolisakkarid.
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