
IB
M

S
C

R
 |

 V
o

lu
m

e
 2

, I
ss

u
e

 8
, A

u
g

u
st

 

IB
A

S
T

 |
 V

o
lu

m
e

 3
, I

ss
u

e
 5

, M
a

y
 

 

458 

INTERNATIONAL BULLETIN OF APPLIED SCIENCE 

AND TECHNOLOGY

ECHNOLOGY 

 

UIF = 8.2 | SJIF = 5.955 ISSN: 2750-3402 

IBAST 

 WOGONIN ON THE MECHANISM OF INFLUENZA 
VIRUS INFECTION OF ALVEOLAR MACROPHAGE 

INFLAMMATORY SUBSTANCES 
Mirzaolimov M.M. 

 Karimov M.A. 
 Urunov D.D. 
 Jamalov J.B. 

 Mirzakarimov B.N. 
 Kamalova G.G. 

Namangan State University, Faculty Of Medicine, Namangan, Uzbekistan 
 https://doi.org/10.5281/zenodo.7932131  

 

Abstract: Backgroud: Influenza caused by influenza virus infection is a highly contagious re 

spiratory disease. It spreads rapidly and leads to a high mortality rate. R ecently it often 

happened severe global influenza pandemic, and threatened the public health seriously. 

Pulmonary pathological change caused by influe nza virus is characterized by pulmonary 

edema and extensively inflammatory exudates.  

Keywords: Alveolar macrophage, Wogonin, Influenza virus, NF-κB, TLR7, Inflammation, 

Inflammatory substances. 

It has been reported that the pathological changes in lungs of in fluenza virus infection are 

always accompanied with a large number of infla mmatory cells, including neutrophils, 

monocytes, macrophages and high level s of pro-inflammatory cytokines, chemokines, which 

indicates that the exces sive host immune response is one of the main factors responsible for 

the pa thological lesions caused by influenza virus. Therefore, anti-inflammatory treatment 

has become more and more important in the treatment of influenza. Traditional-Chinese-

Medicine(TCM) consists of many components which has lo ts of effects. TCM not only has 

direct antiviral effects, but also can regu late the complicated process of the pathological 

change caused by excessive immune response against influenza virus. Therefore, it has a 

specific adva ntage in the treatment of influenza.Wogonin is one of the major components of 

Scutellaria which is a TCM us ed in the treatment of influenza. A large number of clinical 

experience and experimental studies have shown that Scutellaria has good effects to treat 

influenza. Studies have reported that wogonin has antioxidant, anti-inflam matory and 

immunomodulatory properties. Based on that, we investigated the effects and mechanism of 

wogonin in alleviating the excessive inflammatory response caused by influenza virus to 

reveal the function of wogonin in the treatment of influenza, to provide the scientific evidence 

for wogonin app lication in treatment of viral pneumonia caused by influenza, and to provid e 

the experimental basis for the pharmacological effects of Scutellaria.Objectives:To observe the 

effects of wogonin on the inflammation related factors a nd the key molecules of the TLR7 

mediated MyD88-dependent pathway in alveol ar macrophage of rats (NR8383) infected by 

influenza virus, and to specify the function of worgonin in the treatment of viral 

pneumonia.Methods:After infection of NR8383 by influenza virus A(FMl) for 1 h, virus was r 

emoved, and NR8383 cells were treated with wogonin for different hours: 1 To study the 

effects of wogonin on oxygen free radical from alveolar macrophages (NR8383) infected by 

influenza virus:At 8 h,24 h,36 h,48 h after wogonin(0.016 g/L,0.008 g/L,0.004 g/L) 

application, griess reagent was used to measure the concentration of NO. At 8 h,24 h,36 h,48 h 

after wogonin(0.016 g/L) application, biochemical detection was used to measure the 

http://www.globethesis.com/?a=4&k=Alveolar+macrophage
http://www.globethesis.com/?a=4&k=Wogonin
http://www.globethesis.com/?a=4&k=Influenza+virus
http://www.globethesis.com/?a=4&k=NF-%CE%BAB
http://www.globethesis.com/?a=4&k=TLR7
http://www.globethesis.com/?a=4&k=Inflammation
http://www.globethesis.com/?a=4&k=Inflammatory+substances
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concentration of intracellular iNOS; At 4 h,8 h,18 h,24 h after wogo nin application, 

biochemical detection was used to measure SOD activity and the concentration of MDA.2 To 

study the effects of wogonin on inflammatory mediators from NR8383 infected by FM1:At 6 

h,12 h,24 h after wogonin(0.016 g/L) application, radioimmunoassay (RIA) was used to detect 

the concentration of inflammatory mediators, Prostaglandin E2 (PGE2), Phospholipase A2 

(PLA2), and leukotriene (LTB4).3 To study the effects of wogonin on cytokines from NR8383 

infected by FM1:At 6 h,12 h,24 h after wogonin(0.016 g/L) application, ELISA method was 

used to detect the concentration of tumor necrosis factor-alpha (TNF-α) and monocyte 

chemotactic protein-1 (MCP)-1 in the supernants; At 24 h afte r drug application, realtime 

PCR was used to detect the mRNA level of TNF-a and MCP-1.4 To study the effects of wogonin 

on TLR7 mediated MyD88-dependent path way in NR8383 infected by FM1:At 24 h after 

wogonin(0.016 g/L) application, RT-PCR was used to detect the mRNA level of MyD88, NF-κB 

and TLR7.5 To study the effects of wogonin on nuclear translocation and expressi on of NF-κB 

in NR8383 infected by FM1:After incubation with virus, immuno cytochemistry was used to 

detect nuclear translocation of NF-κB in the cel ls at 2 h,4 h,6 h,8 h,24 h. At 4 h,6 h,24 h after 

wogonin(0.016 g/L) application, immunocytochemistry was used to detect nuclear 

translocation o f NF-κB in the cells and to do semi-quantity analysis; At 24 h after wogon in 

application, western-blot was used to detect the expression of NF-κB pr otein.Results:1 After 

infection of influenza virus, NO, iNOS and MDA levels from NR83 83 increased significantly, 

and the total SOD activity decreased. At 24 h, 36 h,48 h after wogonin application, NO level 

was decreased(P<0.01); at 24 h,36 h,48 h, iNOS activity was significantly reduced (P<0.05). At 

4 h,8 h after wogonin application, total SOD activity was increased (P<0.05) and MDA level 

was decreased (P<0.05).2 After infection of influenza virus, PLA2, PGE2, LTB4 levels from 

NR8383 were significantly increased. At 6 h after adding wogonin, PLA2 activity wa s 

decreased (P<0.01). After wogonin application, PGE2 level was lower than t he level of the 

virus group, however there was no significant difference be tween the results (P>0.05). At 12 

h,24 h, LTB, level was decreased (P<0.01, P<0.05).3 After infection of influenza virus, TNF-

α,MCP-1 transcription and ex pression in NR8383 were significantly increased. At 24 h after 

adding wogon in, MCP-1 mRNA level was greatly decreased (P<0.01). At 6 h,12 h,24 h, th e 

concentration of MCP-1 was reduced (P<0.01). At 24 h after wogonin applic ation, TNF-

αmRNA level was decreased (P<0.01). At 12 h,24 h, the concent ration of TNF-αwas reduced 

(P<0.01).4 After infection of influenza virus, MyD88,NF-κB and TLR7 mRNA level s in NR8383 

were significantly increased. At 24 h after adding wogonin, MyD 88,NF-κB and TLR7 mRNA 

levels were decreased (P<0.05, P<0.01, P<0.05).5 After infection of influenza virus, NF-κB 

nuclear translocation was not obvious in NR8383. in contrast to cells in normal group, NF-κB 

express ion was increased in the cytoplasm at 2 h; At 4 h,6 h, NF-κB nuclear tran slocation was 

obvious. NF-κB expression in the nuclei was increased, and N F-κB expression in the 

cytoplasm was increased in contrast to that of cell s in normal group; At 8 h, NF-κB expression 

in the nuclei was decreased; A t 24 h, NF-κB expression in the nuclei reduced, NF-κB 

expression in the c ytoplasm was significantly increased in contrast to that of cells in normal 

group. At 24 h, the result of western-blot was the same with that of immun ocytochemistry, 

NF-κB expression in the cytoplasm was significantly increa sed in contrast to that of cells in 

normal group, NF-κB in the nuclei did not exist. At 4 h,6 h after wogonin application, NF-κB in 

the nuclei and cytoplasm were reduced. At 24 h after wogonin application, NF-κB protein e 

xpression in the cytoplasm was reduced.Conclusions:Wogonin significantly decreased NO 
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concentration by controlling iNOS ac tivity. Wogonin also increased total SOD activity, 

and decreased MDA during early periods (4 h,6 h) after the infection of virus. It indicates that 

wo gonin can alleviate damages by free radical such as NO. Wogonin decreased L TB4, PGE2 

by repressing PLA2, and relieve inflammation induced by them. Wogon in also controlled the 

transcription and expression of TNF-α, MCP-1, and de creased the activation of other 

cytokines and inflammatory cells. As a resu It, it can alleviate the inflammatory damages by 

the viral pneumonia. Wogon in decreased the transcription of the key signal molecules of the 

pathway w hich influenza virus stimulates macrophages through, TLR7 mediated MyD88-de 

pendent pathway. Wogonin also controlled NF-κB nuclear translocation and e xpression. 

Therefore, wogonin can reduce the transcription and generation of inflammatory protein. As a 

result, Wogonin can relieve excessive immune r esponse in the treatment of viral pneumonia. 

  

References: 
1.Axmerov R. N. et al. ON THE POSSIBILITY OF UNCOUPLED MITOCHONDRIA IN BROWN FAT 

OF NEWBORN GUINEA PIGS //Scientific Bulletin of Namangan State University. – 2019. – Т. 1. 

– №. 9. – С. 49-55. 

2.Mirzaolimov M. M., Abdullaev G. R., Abdullayev S. S. ROLE OF A CALORIE-RESTRICTED DIET 

IN PROLONGING THE LIFESPAN OF AN ORGANISM AND ITS MITOCHONDRIAL MECHANISMS 

//Scientific Bulletin of Namangan State University. – 2019. – Т. 1. – №. 10. – С. 106-112. 

3.Niyazmetov B. et al. UNCOU'LED RESPIRATION IN BIRD MITICHONDRIA: CONNECTION 

WITH THERMOGENESIS //Scientific Bulletin of Namangan State University. – 2019. – Т. 1. – 

№. 2. – С. 100-104. 

4.Soliev N., Mirzaolimov M. ACTION OF CALCIUM ON THE CONTENT OF 

PHOSPHOTYDYLCHOLIN, PHOSPHATYL ETHANOLAMINE AND THEIR LYSOFORMS IN THE 

RAT LIVER MITOCHONDRIA //Scientific Bulletin of Namangan State University. – 2019. – Т. 1. 

– №. 3. – С. 69-71. 

5.Mirzaolimov M. M. et al. THE METHOD OF SEPARATION OF MITOCHONDRIAS AND 

DETERMINATION OF PHYSIOLOGICAL AND BIOCHEMICAL CHANGES IN ORGANISMS IN 

ONTOGENESIS //Scientific Bulletin of Namangan State University. – 2020. – Т. 2. – №. 3. – С. 

175-178. 

6.Мирзаолимов М. М., Рахимжонович M. А. Г. ВЛИЯНИЕ ПЕРЕКИСНОГО ОКИСЛЕНИЯ 

ЛИПИДА НА МИТОХОНДРИЮ ПЕЧЕНИ КРЫС ПРИ ПОСТНАТАЛЬНОМ ОНТОГЕНЕЗЕ 

//INTERNATIONAL JOURNAL OF DISCOURSE ON INNOVATION, INTEGRATION AND 

EDUCATION. – 2020. – Т. 1. – №. 5. – С. 78-86. 

7.Niyazmetov B., Akhmedov R., Mirzaolimov M. UNCOU'LED RESPIRATION IN BIRD 

MITICHONDRIA: CONNECTION WITH THERMOGENESIS //Bulletin of Namangan State 

University: Vol. – 2019. – Т. 1. – №. 2. – С. 18. 

8.Бохонова Н. С., Мирзаолимов М. М. ВЛИЯНИЕ КАЛОРИЙНО-ОГРАНИЧЕННОЙ ДИЕТЫ 

НА ПРОДОЛЖИТЕЛЬНОСТЬ ЖИЗНИ ЖИВОТНЫХ //TA'LIM VA RIVOJLANISH TAHLILI 

ONLAYN ILMIY JURNALI. – 2022. – С. 139-142. 

9.Анваров Ф. Р., Мирзаолимов М. М. ГЕРИАТРИЯ (ОПРЕДЕЛЕНИЕ ПОНЯТИЙ; ЗАДАЧИ, 

СТОЯШИЕ ПЕРЕД ЭТИМ НАУКАМ; РАЗДЕЛЫ И ДОСТИЖЕНИЯ) //TA'LIM VA RIVOJLANISH 

TAHLILI ONLAYN ILMIY JURNALI. – 2022. – С. 326-332. 



IB
M

S
C

R
 |

 V
o

lu
m

e
 2

, I
ss

u
e

 8
, A

u
g

u
st

 

IB
A

S
T

 |
 V

o
lu

m
e

 3
, I

ss
u

e
 5

, M
a

y
 

 

461 

INTERNATIONAL BULLETIN OF APPLIED SCIENCE 

AND TECHNOLOGY

ECHNOLOGY 

 

UIF = 8.2 | SJIF = 5.955 ISSN: 2750-3402 

IBAST 

10.Мирзаолимов М. М. и др. ГЕРИАТРИЯ (ОПРЕДЕЛЕНИЕ ПОНЯТИЙ; ЗАДАЧИ, 

СТОЯШИЕ ПЕРЕД ЭТИМ НАУКАМ; РАЗДЕЛЫ И ДОСТИЖЕНИЯ) //TA'LIM VA RIVOJLANISH 

TAHLILI ONLAYN ILMIY JURNALI. – 2022. – С. 143-149. 

11.Таджибаева Г. И., Мирзаолимов М. М. КАЛАМУШЛАРДА СУРУНКАЛИ ЭМОЦИОНАЛ 

СТРЕСС МОДЕЛИНИ ЯРАТИШ ВА ОРГАНИЗМДАГИ БИОКИМЁВИЙ ЎЗГАРИШЛАРНИ 

АНИҚЛАШ //BARQARORLIK VA YETAKCHI TADQIQOTLAR ONLAYN ILMIY JURNALI. – 2022. 

– С. 166-170. 

12.Mirzavalievich M. M., Adashaliyevich N. Q. Soy Protein, Isoflavones, and Cardiovascular 

Health //International Journal of Scientific Trends. – 2023. – Т. 2. – №. 4. – С. 10-18. 

13.Атаханова С. Д. СТРЕСС ТАЪСИРИДА ОРГАНИЗМ АЪЗО ВА ТИЗИМЛАРИДАГИ 

ФИЗИОЛОГИК-БИОКИМЁВИЙ ЎЗГАРИШЛАР //BARQARORLIK VA YETAKCHI 

TADQIQOTLAR ONLAYN ILMIY JURNALI. – 2022. – Т. 2. – №. 4. – С. 215-219. 

14.Сопиев Ш. К., Рўзибоева С. И., Мирзаолимов М. М. ЕДИНСТВО И ВЗАИМОСВЯЗЬ 

СТРУКТУРЫ СОРЕВНОВАТЕЛЬНОЙ ДЕЯТЕЛЬНОСТИ И СТРУКТУРЫ 

ПОДГОТОВЛЕННОСТИ //PEDAGOGS jurnali. – 2022. – Т. 10. – №. 4. – С. 220-228. 

15.Таджибаева Г. И., Мирзаолимов М. М. МИТОХОНДРИЯНИНГ ТАРКИБИЙ ТУЗИЛИШИ 

ВА БАЖАРАДИГАН ВАЗИФАЛАРИ //PEDAGOGS jurnali. – 2022. – Т. 8. – №. 1. 

16.Сопиев Ш. К., Рўзибоева С. И., Мирзаолимов М. М. ПОДХОДЫ К РАЗВИТИЮ ДЕТСКО-

ЮНОШЕСКОГО СПОРТА И ПОСТРОЕНИЮ МНОГОЛЕТНЕЙ ПОДГОТОВКИ И ПОСТРОЕНИЮ 

МНОГОЛЕТНЕЙ ПОДГОТОВКИ //PEDAGOGS jurnali. – 2022. – Т. 5. – №. 1. – С. 162-170. 

17.Мирзаолимов М. М. и др. ГЕРИАТРИЯ (ОПРЕДЕЛЕНИЕ ПОНЯТИЙ; ЗАДАЧИ, СТОЯШИЕ 

ПЕРЕД ЭТИМ НАУКАМ; РАЗДЕЛЫ И ДОСТИЖЕНИЯ) //TA'LIM VA RIVOJLANISH TAHLILI 

ONLAYN ILMIY JURNALI. – 2022. – С. 143-149. 

18.Таджибаева Г. И., Мирзаолимов М. М. КАЛАМУШЛАРДА СУРУНКАЛИ ЭМОЦИОНАЛ 

СТРЕСС МОДЕЛИНИ ЯРАТИШ ВА ОРГАНИЗМДАГИ БИОКИМЁВИЙ ЎЗГАРИШЛАРНИ 

АНИҚЛАШ //BARQARORLIK VA YETAKCHI TADQIQOTLAR ONLAYN ILMIY JURNALI. – 2022. 

– С. 166-170. 

19.Атаханова С. Д. СТРЕСС ТАЪСИРИДА ОРГАНИЗМ АЪЗО ВА ТИЗИМЛАРИДАГИ 

ФИЗИОЛОГИК-БИОКИМЁВИЙ ЎЗГАРИШЛАР //BARQARORLIK VA YETAKCHI 

TADQIQOTLAR ONLAYN ILMIY JURNALI. – 2022. – Т. 2. – №. 4. – С. 215-219. 

20.Мирзаолимов М. М. и др. КИСЛОРОД ВА АЗОТ ФАОЛ ШАКЛЛАРИ СИНТЕЗИ 

//PEDAGOGS jurnali. – 2022. – Т. 7. – №. 1. – С. 394-400. 


