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Abstract

Objective: To investigate the protective effects of different concentrations of total flavonoids ex-
tract from the leaves of Ficus lacor (FLA) on liver and lung injury induced by lipopolysaccharide
(LPS) in mice with sepsis. Methods: SPF grade C57/6] male mice were randomly divided into con-
trol group (CON group), LPS model group (LPS group), LPS + 40 mg/kg FLA group (LPS + FLA-L
group) and LPS + 80 mg/kg FLA group (LPS + FLA-H group), with 6 mice in each group. After one
week of adaptive feeding, and then one week of intragastric administration of normal saline and
different concentrations of FLA, CON group was intraperitoneally injected with PBS buffer, and
other groups were intraperitoneally injected with 10 mg/kg LPS to induce the establishment of
sepsis mouse model. Serum, liver and lung tissues were collected 12 hours after intraperitoneal
injection. Serum levels of inflammatory cytokines IL-6 and TNF-a were detected by ELISA. The pa-
thological conditions of liver and lung were observed by HE staining. Serum ALT and AST levels
were detected by the Kkit. The levels of inflammatory factors in liver and lung tissues were detected
by RT-qPCR. Results: Both LPS + FLA-L and LPS + FLA-H groups could reverse the increase of se-
rum pro-inflammatory factors IL-6 (reduced from 507.00 + 121.43 to 348.46 + 87.65 and 310.13 +
68.62 pg/ml) and TNF-a (reduced from 364.60 * 68.60 to 245.22 * 58.94 and 192.14 + 35.85
pg/ml) induced by LPS (n = 4, P < 0.05), alleviate the pathological injury of liver and lung tissue,
reduce the levels of serum ALT (reduced from 168.42 + 38.21 to 111.62 + 34.86 and 94.58 + 19.96
U/L) and AST (reduced from 361.32 * 56.99 to 250.01 £ 57.50 and 225.01 + 61.79 U/L) (n=4, P <
0.05), and down-regulated the levels of proinflammatory factors (IL-1p, IL-6, IL-8 and TNF-a) in
liver and lung tissue (n = 4, P < 0.05), there was no statistical significance between TNF-a levels in
lung tissues except LPS + FLA-L and LPS groups (n = 6, P > 0.05). Conclusion: The total flavone ex-
tract from leaves of Ficus virens can effectively improve the inflammation imbalance and liver and
lung injury induced by LPS in mice with sepsis.
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[7]. FATHIAT AR 7T & DM I = 3 B PR B P (total flavonoids extract from the leaves of Ficus lacor,
FLAERAN BB P4 . PUENEEZ PG HEFPE8] [9]. (HIUARKT SR I ZG FHINEF RAA L, Xt
RGBT RGRFE I FARIE o ASCHIEF 1 AR I ol 5 R S YD (FLA) X i 22 BB (LPS) 5 3 (1) ik B
ANBRFF 2B 2055 3 AR AH J L 4 S (1 52

2. R
2.1. SEIGEh4

24 LSRG /)N BRI 15 e 173 S Sl SRER S A BR A B (W RTHIES . SCXK(HT) 2019-0004; i & A #IF
51 430727230100805565), ¥4 SPF 2% C57/6) MEtk/INER, 7~8 At (21~24 g). TAFT EIKERIKZESh)
ity SPF Rl FE=E, E 22°C~24T, BE 50%~60%, 12 h WEGHER (S HE F EH S -
IACUC-CQMU-2023-09035).

2.2. SEIREEHY

SN R B R BRI A, SR 7 R[S 2 B SRS I . i K A 3R
M e iy BET S BRI o ARECE R 075 AR, 4% 1:50 g/ml MILLBIIIA 60% LB, T 25C
THZhER 420 WA EAE A 20 min SEEE . RS RIRIRBOR L e R KRG )E, BT R IE
aith RURTEE, KT B AR IR T AR B RS, AT AR (GlpBio, S )X BT HEAT 2
o SNSRI R LA T 1 2.93 mg/ml A1 5.86 mg/ml 158 BRI BT /N BRI B V69T .

23. FERASNEHE

LPS (Sigma, [, #it5: 12630), IL-6 Fl TNF-a ] ELISA X7/ £ (Elabscience, B SEHm4RF 4 ME
B AR AT BRNFHEEAMALT)IAR S B EZ M (AST) BT & (Abbkine, F[H). 25 H (AT
BB TIA) ) SH(ERNANTAHRAR): RRBEERNARGTARAR): JoK CEECER)I R
THBR/ATHE]); TRIzol Reagent (GLpBio, 3£[E); PrimeScriptTM RT Master Mix (TaKaRa, H7); TB Green
Premix Ex TaqTM II (TaKaRa, HZA). Jeie7 kA FEZRAEMAES); CFX ConnectTM Real-Time PCR
{X(Bio-Rad, 3[E); T100TMThermoCycle PCR {¥(Bio-Rad, 3[H).

2.4. Bk

2.4.1. FHISELE T

BN BOE NSRS, BEAL S B 4 4H.(n = 6): X HRZ1(CON 4). LPS F A 41(LPS 41). LPS + 40 mg/kg
FLA Z1(LPS + FLA-L #1)A1 LPS + 80 mg/kgFLA #1(LPS + FLA-H 4l). CON #1A1 LPS 445 K A= 2 £h /K
B, LPS + FLA-L 4481 LPS + FLA-H 453 4 K#EH 40 mg/kg A1 80 mg/kg M E A MY - 2 R $2 B
BEH 7 KJG, CON RGeSt PBS &Py, HARHMENEES 10 mg/kg LPS. BEIEVES 12 /N 5 EAT
ME A BlZH 2

2.4.2. EREX R EIRFISEIE (ELISA)RMIME S IL-6 1 TNF-« 88
WS BRER BRI, SIECE 30 20815, 4°C4&4 T 3500 r/min x 15 in RIS IMTE . HRAERFAT HH
BEBH A5, A ELISA 57 & 72 /N BRIy o IL-6 Al TNF-a /K-

2.4.3. HARREE
INERATS T EAE 4% 2 BT, Bk, A E R F . FIARS ML geta,
SRIGTE AR N BT i 2EL 23 A5 BRI
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2.4.4. H4bIE

AR AR R ) 15 WA FH 1K) & DU 5 /N BRI ALT AT AST 7K-F-.
2.4.5. LRRKFERE PCR (RT-qPCREMIE X R EER F

RT-qPCR AW JiBZHZ A IL-18. IL-6+ IL-8 Al TNF-o /£ mRNA L [\3REKF. Frif 519
FEAIGE

Gene Forward primer sequences(5°-3’) Reverse primer sequences (5°-3’)
GAPDH TGGCCTTCCGTGTTCCTAC GAGTTGCTGTTGAAGTCGCA
IL-1p GAAATGCCACCTTTTGACAGTG TGGATGCTCTCATCAGGACAG
IL-6 CTGCAAGAGACTTCCATCCAG AGTGGTATAGACAGGTCTGTTGG
IL-8 TTGTCAGCAAGGAGTTCT TAGAGGGTAGTAGAGGTGTT
TNF-a CATCTTCTCAAAATTCGAGTGACAA TGGGAGTAGACAAGGTACAACCC

2.4.6. ZHEFEFE
SKIGEAR I E = ArEIRZEZROR . otk T AE R T GraphPad Prism 9.5.0. £ I 5.5 37 72
TR A LRI R 22 R, 2 P < 0.05 RMAN R A Gt 28 X

3. 58
3.1. FLA %f LPS i S8 MRELE/DBARPIER

& H IL-6 1 TNF-a [ZRIEKFAE T HUE R RAEREE . ELISA 25 R, LPS RI/N 120 )5,
/N BRI 1 TL-6 (507.00 £ 121.43 pg/ml)Fl TNF-a (364.60 + 68.60 pg/ml) 7K F-% CON 41#) IL-6 (100.96 +
25.97 pg/ml)Fl TNF-a (92.00 + 17.83 pg/ml)7KF(n = 4, P < 0.05); i 5 LPS LA bL, R IK EA = FLA
F T FRAR AT R T I3 o IL-6 (49 )42 348.46 + 87.65 F1310.13 + 68.62 pg/ml)Fl TNF-a (4371 /& 245.22 +
58.94 F1 192.14 + 35.85 pg/mD) {174 (n = 4, P < 0.05) (WLIH 1),
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Figure 1. The expression level of IL-6 and TNF-« in serum
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TR AN SRR . TP iR ARTE AN SOREAH IR, H) FLA 697 B/ B 2 s AN B
SRR, RAEGHMIRIEECD: 5 CON 4R, LPS 4/NRUIITZHZA I . RIELHARIRIE . JhiE gt
BRI AR e Bt b, M0 FLA 45 25 7] W8 2568 LPS SR i (K 2).

CON LPS LPS+FLA-L  LPS+FLA-H

kY § g

A~D: WA YIA HE 4tt; E~H: g4V HE 44(t; A. E: CON 4; B. F: LPS4; C. G: LPS + FLA-L
40; D. H: LPS+FLA-H 4.

Figure 2. HE staining of liver and lung tissue sections (x200)

2. BF. M4ELEYIR HE FE(x200)

3.3. FLA Xt LPS SRS/ BT TR R

M3E ALT F1 AST 7K~V S e 1 4 a4 £ F0 M D) s Rt . 5 CON ZH I IfLiE ALT F1 AST (73l 2 31.99
+13.30 71 93.48 + 17.86 U/L)AH LK, LPS Hll 3 T 80/ RUMIH ALT (168.42 +38.21 U/L)FH AST (361.32 + 56.99
U/L)7KF R ZE 3 IN(n = 4, P < 0.05), FLA ()T TR K 1 M5 ALT (90502 111.62 +34.86 A1 94.58 +
19.96 U/L)F1 AST (43 552 250.01 £ 57.50 1 225.01 = 61.79)FKiE/KF-(n =4, P <0.05) (JLI&] 3). X sbst 1L
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Figure 3. Serum ALT and AST levels
[ 3. & ALT #1 AST 7k F

3.4. FLA % FFRES SEZHRE B TRk K F a5
K RT-gPCR J5 4GNSR HF 4R 95 IR - (IL-18+ IL-6+ IL-8 Al TNF-a) & /K, AT I
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/N BT ZEL 2R 98 E 1) ™ B FEE . RT-qPCR 45 5% 8, LPS 20/ TR 4L 2 R e /KT 22 & T CON 4 (n =
6, P <0.05), Tk FEAVRIREER FLA #8005 203 98 5 K+ IL-18 1L-6. IL-8 Fl TNF-o )52k (n =6,
P<0.05), HEHRE FLA HRFRiaI7 RCREARIKRE FLA A i & (LE 4).
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Figure 4. Expression of inflammatory cytokines in liver

4. FFBEREARRREFRILER

3.5. FLA %t Bh & iE4AAa A F3RiA 7k Frus2m

RT-qPCR #5453 87w, LPS HlUE 2.3 i 7 2ORE A MK IL-18.1L-6.IL-8 F TNF-a [¥) mRNA
FiE(m =6, P<0.05), M2, FLA 2528 3EFK 7 XL A+ 1 mRNA 7KF(n =6, P < 0.05),
HRIE TR ZAIF RN, T LPS + FLA-L 41/ TNF-a /KF-5 LPS 41102 354 gt 2 & X (W
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Figure S. Expression of inflammatory cytokines in the lung
5. B AESBRE FRIAER
Table 1. Summary
£1.LE
CON 41 LPS 41 LPS + FLA-L 4 LPS + FLA-H 41
L% 1L-6 (pg/ml) 100.96 +25.97"" 507.00 + 121.43 348.46 + 87.65" 310.13 + 68.62"
13 TNF-a (pg/ml) 92.00 + 17.83"" 364.60 + 68.60 245.22 + 58.94" 192.14 +35.85™"
1% ALT (U/L) 31.99 + 1330 168.42 +38.21 111.62 +34.86 94.58 + 19.96
1137 AST (U/L) 93.48 +17.86™" 361.32 +56.99 250.01 + 57.50" 225.01 £61.79"
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i IL-18 1.17£0.69™" 12.77 £ 4.82 6.83 £2.90" 525+3.64"
JiF IL-6 1.08 +0.43™" 12.60 + 5.68 7.19 + 1.44" 5.90 +2.72"
JiF 1L-8 1.09 +0.47 31.16 +7.77 17.11 +£8.75" 13.49 + 10.59"
fF TNF-a 1.07 +£0.43™ 19.69 +7.15 8.75+229" 10.20 + 4.78™
Ji IL-15 1.18 £0.85™" 37.27 +16.39 23.30£4.29" 17.86 +7.22"
Jili TL-6 1.23+0.86™" 43.98 + 14.39 26.12 +8.43" 22.95+12.48"
ili TL-8 1.25+1.02"" 3372+ 14.48 15.88 £9.87" 14.28 +3.25™
Jifi TNF-a 1.31£1.09™" 35.51 +11.60 22.83+9.65 21.28+10.36"
4. g

R FEAE P IR Gy . R EAMA SIS, BT R RGN 2 1) 4 B RIE R, 25l EZ YRR E I
ThAEFERG A5G, ™ EIN AT AEfE K[ 10]. R CETITRE 7 K EE T RAR SR EE I R Im L G T
R W B0E T B B D R B G A0 1 B BRI AR B A%, B AT & TR IR ERIE M 25 3R A 1] MkEE
FEFEIT R AR S 0, ELIR B REAE tH SRV P R RO R RIAE T 38 R &, FETIHRAE 15%3 56% 2 [H]
[12] [13]e BT HREEAE A S It R v 6 4 5 S0 RE AN Sl ] M5 K VT 2 TR 3R, DRI B A 5 P A v 1 22 A
BE R SE A ERRE R T R T e L A R e B M A A 3. T IX—4ebE, IRk,
B2z F T 105 AE I REEE

A E YR — R MAEYE LAY, R IRAERBT=Y, BAT 12 M =45 MR R
[14]. WFFLR, EERUEVEEVF 2R, Al R, B, Pulii. duE. Puig A p.
PO« PUR A TUE BRI DU AP ARG, VR 22 TG M (20 T 1 0076 A 25 MR ) AR AT
PEZIR (Lo VBN e E AN A 55 SRR A SR B BB R4 I [15]. ARPTR R, s ESRL &Y Bl
RAFIIPLR R E . RIS, T8 BRI T AR TNF-a % 31052 mRNA KF, AT REA
UM EVRG BT 73 F-1 ACAM-1) E-& 2 AILE AR 4> 1-1 (VCAM-DAE N 240 B 2eik[16]. Lo
FOMIM B 2R AT LLd I S 4] IL-358 F1 TNF-a KI5 IL-10 (— Rt RSV =4 [17]. PadkiE, 2
KGR INHIE P —E A A A SN A G Rk, KR4 T A K E ) —
AR ATAIIRRINAED) . A =GR R A B, gkl bR 7 Bk 2 18] b4k,
TS P REEE S IR AMA RGBS, M FRAR 2 19]

WA NSRS R Y, EFESMEET, (EEPEGC ) A ChERE) G L8
MR HRTNZ. fELIGMER 25, M2 T 20, ANHIR BT IR 7]. (RIS B Af b
2GR ERE R A Z, IO 2 R0T RSB E B FARIE . FRATT AT 7R I A S A
KEWEIEYR, HErS 200 500K E P Re s B BADHIR 2 585 S0 BV-2 /INB 5 40 H 107E R0 28 P
FIZREF NO. IL-18 (197555 LASBAT (R4 £ R ER 15 T (1 AS49 AR5 45 1 AE (8] [9]

JI& Z Hi(lippopolysaccharide, LPS)2 HEEAEFM AR E I AR 5 Hh 5 i DL A DA o, B0 =2 IR B P v
(1 RSP [20] - 185 1 F I S LPS & 4 B SO0, Sk IR EEE S LAY . — BLTE 400135 LPS,
AT SR R AR T, AFE MR IRIEN F-a (TNF-a). F4EIEA R (ILs) [21]. WHERIE KA FFIHT AR
IR NBV A TA, RAERIERBIRRE, AEZRERGRDIR 2R EF22]. — Bk, KRS
R —NRAEMER RS, KR B OIS RS ZiRaEE EE S IR S T R 5 YA
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K[23]0 A ST S MR IR EEAE IR AR A OB E T [24] . DRIE, A 20 SREFE 2 R B VR T 1) B
TR o WAL, B TR R D 1K G i PR 1 23 A T A SR B RE A R, PR e B FR 2 (R B T
B(25]0 AHF TR NGRS ST LPS BN R EEAE /N A Y, $ERT{8H FLA 3EAT TR, WSAN R LY FLA
X e B AE /N BRI AR E T . SRS WFRSE —20 LPS B S HUN RUILIE IL-6 A1 TNF-a /KT W] & T+,
AT 7T s FLA T30 0] 45 20 A% LPS 5 31 3% 1L-6 Al TNF-a /KF- T+

I R I EEE A R DL SZ AR AR, AERREEREAR DI AIE S, Ml 2 a5 UL, 2 5 B A9 1 — 2 [26]
S AR AN 2 A R RS BUR R B R R, FRRIE R K s AN BE AR, 28 ME AN B 7E Ak
BEVESRAE N EIRIE([27]. TEXR U T, FRATHIEER] LPS M SV A 7l E4H IR
s V6L 25 R R IR A R B J8 /b o T FLA 45 24 7] B 00 LPS S8, H UAmiiil&E FLA R
. ARG RGN, YMRERERKAN, IR b 2 Bl 2R R4 IL-18+ IL-6+ IL-8 A TNF-a [ 5: A
RikgEREE SN, AT FLA Tisb s 8 28T LPS % S 1 25E 71 mRNA RikFta&. T
e EEMNIREZ—, WE2IEKRT RV IR D Refi & 2 288 5 D RE S L5 G 1 0 5 — A R EA K
By, XSS EA R R4S R[28]. AW ER, FLA AR ATt S5 M FE AR IE 3
LPS RBAFFA: . Rk ERFE . ROEgRIE . M 7M. AP, ALT M AST Jh 2 AT oh et
P —AN 865, SRR MRIRIER SRR . AT SRR, 5 LPS 425, FLA TR EFK T
PEFR ) ALT 1 AST 7KF, KRB FLA &% 1 MRERE/NRAFDhRe, ERP Iy B A ARIER . &
Wt qPCR 455 &7r, LPS BRI IL-18. IL-6. IL-8 Al TNF-a ff] mRNA ik /KF 8% & T-xt
HRZH, 77 FLA AT RGMe 26 B 7 mdkik, ik 20 TR S T 28 5 i 3R

5. &g

g L, ABEFURIAAE WY SR SRR O B REE R TR ORI ORGSR BRI AIR EZ I FLA
HIREA RE LPS W53 AOMRFRAE /N BN SORE R il dss, (EWFFEAEIRN, WO JE St 58 E —

5E Ao
EE U H

HRERREAL TSRS —a “aTEE” IUHNo. GWJIY2022sy002).
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