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The mechanism of Rutin on multiple organ dysfunction

induced by sepsis in mice

YAN Zhu-lin*, WU Fu-pengA , LI Hai-dongA
(Department of Emergency, Minhang Hospital, Fudan University, Shanghai 201199, China)

[ Abstract] Objective To explore the effects of Ru#in on multiple organ damage in septic mice and to
investigate its mechanism from the perspective of inflammation. Methods Male C57BL/6 mice were
divided into the normal control (sham) group, cecal ligation and puncture (CLP) group, low-dose Rutin
group (25 mg/kg) , medium-dose Rutzin group (50 mg/kg) , and high-dose Rutin group (100 mg/kg) ,
there are 20 mouse in each group. All mice were given gavage daily for 7 days starting at 8 weeks of age
(the Rutin groups were administered the corresponding doses of the drug, while the sham and CLP groups
were given the same volume of saline). Subsequently, sepsis was induced in mice by CLP. The survival
rate of mice was analyzed; pathological damage of the lungs, liver, and kidneys in mice was assessed by
HE staining; the lung coefficient and wet/dry (W/D) ratio of the lungs were measured; the levels of

alanine transaminase (ALT) , aspartate aminotransferase (AST) , creatinine (CRE) , and urea nitrogen
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(BUN) in mouse serum were detected; the content of urinary protein in mice was measured; the mRNA
levels of tumor necrosis factor-a ( TNF-a) and IL-6 in mouse tissues were detected by RT-qPCR; and the
activation of the JAK2-STAT3 signaling pathway was analyzed by Western blot. Results Rutin reduced
the mortality rate of septic mice, alleviated liver, lung, and kidney damage, improved liver, lung, and
kidney functions, inhibited the activation of the JAK2-STAT3 signaling pathway in tissues, and reduced
the mRNA expression of pro-inflammatory factors. Conclusion Ruzin may alleviate inflammation by
inhibiting the activation of the JAK2-STAT3 signaling pathway, and has a protective effect on liver, lung,
and kidney damage in septic mice.
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Survival analysis was performed using the Kaplan-Meier method.
WP <0.05, PP<0.01.

1 ATXREENREFENZNE

Fig1 Effect of Rutin on survival rate of sepsis mice

/N BN At 943 25 13 , A CRE . BUNG I /)N
SRR I PR 2R 1 & . &5 R Won , A b T sham
20, CLP 4/N§L CRE .BUN 5 JR & FKF & F T,
FT A FIEAM L CLP A A TR, T 50,
100 mg/kg 4109 F FEIEEE B &8 F CLP 4, A — &
14 7] R B M (P<<0.05, P<<0.001, &l 3B~3D) ., it
BH ST AT ) AR A e B /D B B DI fg

® (3}
3)
s Py
‘-03 0 fessssssssssssssssssnssssssssnsnnnnnnnnan
Pl
211 o % o°
i 4 0e® ogee
2 . 0% ‘E:' % e
E2r ¢ . 3¢ °
g-'o LT L™
=] -. L ]
S -3} s o ®
O : ® °
“ S @ @ &
PN @
g E N
&
® DL

Body weight (A) and body temperature (B) of each group of mice. " P<C0.05,”P<C0.01,”’P<C0.001. CLP: Cecal ligation and puncture.
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Fig 2 Effect of Rutin on body weight and body temperature in mice with sepsis
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A: Representative images (scale bars=100 pm) of HE staining; B: CRE; C: BUN; D: Total urine protein. ""P < 0.05,* P <Z 0.001. CRE:
Creatinine; BUN: Blood urea nitrogen.
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Fig 3 Effect of Rutin on renal injury in mice with sepsis
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A': Protein levels of P-JAK2 and P-STAT3 in renal tissues of mice in each group; B and C: mRNA levels of TNF-« (B) and IL-6 (C) in
kidney. V' P<0.05,*P<<0.01, " P<C0.001.
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Fig4 Effect of Rutin on renal inflammation in mice with sepsis
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A Representative images (scale bars=100 pm) of HE staining; B: ALT; C: AST. ""P<C0.01, ”P<C0.001. ALT: Alanine transaminase;

AST: Aspartate aminotransferase.
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Fig 5 Effect of Rutin on liver injury in mice with sepsis
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A Protein levels of P-JAK2, P-STAT3 in liver tissues of mice in each group; B and C: mRNA levels of TNF-a (B) and IL-6 (C). " P<C

0.05,?P<0.001.
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Fig 6 Effect of Rutin on liver inflammation in mice with sepsis
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A: Representative images (scale bars=50 pm) of HE staining; B: Lung coeffvient; C: W/D ratio of lung. "’ P<0.001.
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Fig 7 Effect of Rutin on lung injury in mice with sepsis

N 5 TNF-o . IL-6
(2}
15 ¢ - 15 @
{?&‘b 6\&% &5& %ﬂ ) %ﬂ @ ®
M \@ = ) [ =
S & & 5 5 i .
> 10 + 10 - .
el A A e E
P-JAK2| . - |125000 s « @ < * 5.8
2 £ . EZ & s s
- = L]
PSTAT3|  wem www ww = [86000 o 3 w9 o o3, mt
'E 8% £ E e 8" og3e ®
Pla TFE D |g 0w
2 & O R &
s & &Y & PPN
o s o 5 o e
Lo " _\. iy r _\
& @"’f v&\*‘ o @‘& o

A Protein levels of P-JAK2, P-STATS3 in lung tissues of mice in each group; B and C: mRNA levels of TNF-a (B) and IL-6 (C). ‘VP<C
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Fig 8 Effect of Rutin on lung inflammation in mice with sepsis
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