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Effects of plant extract and betel nut on acute inflammation in rats
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Abstract: Objective: This study aimed to reduce inflammation
effect caused by long-term and large amount of betel nut chewing.
Methods: Natural plant extracts with anti-inflammatory effects
were added to betel nut in order to reduce the inflammatory
damage. Glycyrrhiza uralensis fisch, radix platycodi and loquat
leaf were used to treat rats with areca nut for 28 days. Body
weight, organ coefficient, swelling rate of plantar in 6 hours,
levels of inflammatory factors, and mediators were compared.
The of high-dose natural plant extract

Results: addition
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significantly reduced the production of prostaglandin E; (PGE;),
malondialdehyde (MDA), and nitric oxide (NO) compared to
betel nut used group. Less pro-inflammatory tumor necrosis
factor (TNF-a), interleukin-18 (IL-1B3), interleukin-6 (IL-6)
and more release of interleukin-10 (IL-10) were observed. It also
reduced the production of reactive oxygen species (ROS) in the
liver. The swelling rate of rats feet (P<C0.05) was significantly
lower than the control group, and similar to the positive control
group. Conclusion: The addition of natural plant extracts with
anti-inflammatory effect can reduce the acute inflammation in
rats, and provide a new development idea for the further
processing of areca catechu.

Keywords: areca catechu; licorice; platycodon; loquat leaves;
acute inflammation; swelling of the plantar of the rats;

inflammatory factors
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1.2 R Hi*E

1.2.1 e e sb B ARG P 1 25 34.)2020 Jigh JLF 245 44
WM G HREARZ M 8 g 8 6 g  H A
6 g EEIEHI 60 kg MAFHEALEZH N 0.33 g/kg
BW., % may * V=13 18 (g/mL), 32l 60 min, K&
2 h BEAT PR IRAR US 6 IF 52 OB ol I W 48 5 B & T 4
B/REEY 2.5 g/g MBI RE .

HEM R 60 ke A E HHE A 50 g it AMEE
H3E AR 0.83 g/kg BW. & JT MM A A 3 BEOBH 1L
1:10 (g/mL) M A ZEW K 540 W #7A 30 min J5. T
60 C/KIEMMHA 1 h, B PL 5 000 r/min 8.0 10 min B |
TH 5 U8R Wk 4 2 I R W) R R RE SN 2 g/ m VR 4 W A
H. BT R PEAK 60 kg AR H &k 100.2 mg/d, i 3 #
PEBIF B I i A 4l K e 7 B s e I S

60 H SD KR BEHLAr Bl 10 R 6 A~/ 43
B2 ok B PR X R A LR AR A A A KR R
AIRBYIA AR+ il R A R B A AR AR R
EERB A, KRR A RS Ry 7 BN R R
6.25 1% s 52 G Al W B U A L H L R AR 4 ) BN A B
AR 5,10,30 £, SAEE W AHLMEILE L, LB
alik Ry i A, 4 BO10 mL/kg BW ) & i L iE S
28 d,

*1 BRAEBYRENE
Table 1 Experimental grouping and processing method
2153 3 Y (LA 2511
25 H XYL (NO) 7&K 10 mL/kg BW
BHPE X 20 CAC) ] =] DL AR 10.44 mg/kg BW
IR 4L (BND Hefh 5.19 g/kg BW

W EAEZ e waA
(BN-NE-L)

WA R R A
(BN-NE-M)

W+ AR EZ A
(BN-NE-H)

fm

R 5.19 g/ke BW+ & &Y

1.65 g/kg BW

MM 5.19 g/kg BW+E &M

3.30 g/kg BW

1M 5.19 g/kg BW+E &Y

9.90 g/kg BW

1.2.2 I F8 45 5 i

(1) JE Bk b e 2 0 ) 25 & 12 h J5 JH R bR R R HE )
W5 A B AT I S BB AR L O h R BREEAE . 4k fi
FA G R B R R R R WO A 1.0 mg/100 mL Y 4 B
B T-40 /K 0.1 mL/ HFHESFEAEE 1,2,4.6 h 451
0 AR RE I g R [ — 52 AL 3 YR 45 SR EL
FRME . Hea (D 22 B K FUR B ik %
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T=T,—T,, (D
R=T/T,X100%, (2)
K.

T— M K8, mm;

T — & i 45 2 B 5L, mm;

T,—0 h EHEE , mm;

R—Ppilft. %5

(2) WE#8 280 W 2 k5 BE 58 52 )G o 20 0 KR 4%
0.3 mL/100 g VE4F 10 Y6 7K & SR , PR o0 JUE St JBC it
JES BN TFRRAE R BT N R BARE AR5 4 5
REUF BB S8 BRI S B E X G ITE

ik 5 2R R
R, =W/W,x100% . (3)
A

R,—MikfE, %

W— 4T E . g;

Wo—KRIEE. g,

(3) IM3%# TNF-¢.11-18.1L-10,1L-6 \NO, T-SOD %
i MU AES S ROS & 3 - 5% 1 ELISA Rl 270 & 0 1

(D) REB HWAT SRR E, . MDA 5 & 4 S0k
[17].
1.2.3 BEALE SRJH SPSS 20.0 B #EAT 2047 . B 4
R H & AR e 22 RN, R BB R Jr 2 06
(ANOVA) W # 2 4L [ FEAS . 5 A AE G i 2 22 7 (P <<

B 262 81 | 2023 £ 8 A | RS

0.05) , W 3 — 25 i I LSD ki 47 M Y L AR
2 RS0
2.1 KEBHE. MEFRELHER
2,11 REUMARE 350 100 IR 25 41 K BLUIG 8 1E 5 . 8 R 0
RPN FHERIE XIET . SR EE A NR 2 iR, &4
KB A BA R T b AR R ) M R 4 W) 22 SR E R gt
SRS (P>>0.05), Uk W& 41 B 0 KRR R AR A
HRMARZAEMREA RT3 A RAEYRBEYE S
RS EHALASERKREIERE R,
2.1.2 MEER R S RECE A TEEAEIPM LR, Y
PR — RS RECE KA T R E LS EREN R
AT Hg R 3 T A A A R R A A L L D U R
R AR T 28 E X B4 (P<<0.05) i ik 28 R ¥ 3
ETFAE AR (P<<0.05), Hit B 4 o s Ap 2 K A%
JUE 25 2 2500w 5 25 1 0] B 4 d5c B 0, K P A R TT A ok
B M A B LRI A R RS e el Ot A R R
AR R RT R . T g ) e 2 R BRI L LI L IDE 2% 4 4K
BWHMRALREFEZ R, SRR MEARLEMRNR
SRAE P4 B 5 A5 00 52 A 1 P B0 Bl 2 A A X 3 4 %
FIOENS AN
2.2 KERE AR 15 R

Hi 2% 4 A0 AR AR AR R I Ik R AEE 519 6 h Iy
PRk T A 4L e ) R R AR S B AR 2,

R2 KRREFEETWK
Table 2 Changes of body weight in rats g
2153 (IR CLENES kT S5 NN A T 4
NC 236.4246.55 362.2448.97 451.734+15.70 215.314+14.10
AC 234.3248.06 351.57419.63 437.884+32.51 203.56+26.13
BN 236.014+8.61 353.70423.36 434.104+36.17 198.09430.68
BN-NE-L 236.9949.05 347.85421.46 425.774+34.71 188.78429.13
BN-NE-M 235.384+8.65 355.62418.26 440.74430.14 205.36427.00
BN-NE-H 238.0449.11 354.13+18.17 436.94+27.37 198.90421.72
x3 ARESHREY
Table 3 Organ coefficient of rats %
JUE %
215 -
i i Jiti 5
NC 3.62+0.22¢% 0.25+0.02% 1.69+0.04¢ 3.3840.11°
AC 3.49+0.17% 0.2240.02"¢ 1.77£0.07" 3.66+0.26°
BN 3.2640.12° 0.1940.01¢ 1.83+0.02° 3.08+0.17¢
BN-NE-L 3.4340.10% 0.21+0.02¢ 1.54+0.03¢ 3.1640.19"
BN-NE-M 3.64+0.05% 0.2240.01"¢ 1.58+0.05¢ 3.2840.19"
BN-NE-H 3.5940.19* 0.2340.01% 1.6440.04¢ 3.3740.09

T TS TR ] R 22 5 3 (P<<0.05) .
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4.6 h JE B0 I R 8 IK A R IRAL (P <C0.05), 5
P B ALAL T 17— 7K F . UL A I A 2 i R R R
YA LI o T A BRI HL AT B A L T DA R R B
B AL B T G BOR RS 7 A St RRE R 15 5
oS 02 A A v L 2 m) L )R] DG AR 2 P AR R
2.3 KBRREBRFUE

PGE, J& — B I i 4¢ 1t P 1) 8 B2 R AE A, RAE &
A0, PGE, 172 A2 38 25 £ B 35 R B ad S fk, i S Ak =

RREEZ . PHEFREUNEBAEARIERENZ T

MDA K& AT 2 5 nl L R AR 2B R
i) PEG, & it 3 = T H AW (P<C0.05) , MDA % ##1
Jib 5 KR 5 ALK B R PEG, & i R KRB AR, &K
SR T B ) VS Ak, MDA & i B E R TR A4 (P <
0.05) I H B4 5 K B #8 FF IR R o 43 1b 4 MK R A
T B AR JE PRI T A R B BE B RER Y
ARG 48 Ty 55 R A e () ek D D0 T Ol 2 AR A A0 L T
BRI R,

T4 FEHBAFEAREHMAKE
Table 4 The swelling rate of rats feet after injection of inflammatory agent %
a5 W4 8] /b
1 2 4 6
NC 63.9046.21 68.14+6.92° 63.37+6.48" 54.1549.57¢
AC 45,7342.294 55.6442.44¢ 44.,4048.65¢ 38.57+6.78¢
BN 79.45+1.34% 86.2146.24° 88.684-10.41% 69.30+8.23*
BN-NE-L 66.79+9.24° 74.78+4.41° 68.12+6.71" 65.54+9.10%
BN-NE-M 59.20413.47b¢ 68.58 4+ 5.54" 64.7445.83P 57.6344.96
BN-NE-H 54.4147.56¢ 60.294-3.85¢ 53.234:4.37¢ 42.03+7.024

t WA F AR R R %5 B E (P<<0.05),

x5 ARREBRTRELERUE
Table 5 Determination of inflammatory factors and oxidative indexes in rats
Jitf ROS/ REBH i

21 5 AU+ mL-1) PEG; MDA/ TNF-o/ 1L-18/ 1-10/ -6/ NO/ T-SOD/
(ODff) (nmol*mL™1) (ng-L™ Y (ng+LH (ng+LH (ng-L Y (umoleL ™ (ng+L™H
NC 142.5543.17% 0.174£0.02>  0.3140.02¢ 25.2540.58"  4.53£0.26° 4.90£0.31" 22.4940.66° 1.7140.09* 11.6020.98"
AC 142.8744.07" 0.162£0.02"  0.2940.01¢ 24.624+0.75"  4.3740.29¢  4.9840.24> 21.5440.75¢ 1.58+0.11> 13.9142.87°
BN 153.45+6.42*  0.2440.02° 0.43140.04%"  29.1942.13* 4.834+0.10®  4,0940.22¢ 26.14£0.82° 1.7240.06* 12.2342.29*
BN-NE-L 149.2645.04® 0.1640.02>  0.4540.04*  25.65£1.00> 4.95+0.22* 5.17£0.08* 24.3440.39"> 1.5940.04> 14.814-4.03"
BN-NE-M 127.97410.65¢ 0.1540.01¢ 0.4040.04">  24.6241.14> 4.9740.17*  5.4440.22¢ 23.4541.24> 1.5440.07" 13.1143.35%
BN-NE-H 138.03£8.37¢ 0.1140.01¢  0.4040.05>  28.1243.63* 4.60£0.15" 5.4340.28* 22.234+2.24¢  1.5340.09"> 12.2842.22%

T RSB AN [ 7R 22 53 .35 (P<C0.05) .

TNF-a . IL-15.11-6 J& 4 AE 38 P& 1 B 50 5 40 i 7= 26 (1
A RE R A IR R 4l BT, IL-10 8 T ALk A
F L W S AT AR K B TNF-o \IL-18,1L-6 7K F-
o T H A L IL-10 7 52 8 BT A 40 v Je IR s T s ) o 4
B S A AR 38 VR A B K B 3 1L-18.1L-6 K ¥ 545 1
X HE R B XS BRAE AR 2, TL-10 3 & TR VEXT IR . A
P9 AE S A S AR op L LR A3 6 R M PR AR O R E R L K
U1 AT AR 04 R B e A A X ML AR 1 i R R L R
i SN AF T IE 415 A N B B B R AR R
SR 42 IO 5 A I [R] {7 AN AL AT LA el 2 L A 1) 4%
SRR e Z ] LA BT R AW ROR .

RAE IS5l i 7E NO & &Pl I m W A o

BT A, SOD A 5 4 5 o B 77 AR R A 3k
SO R SR AL EEACSE E 5 32 A AR e B AR
A 38T DRI 0 I 20 2% 3 R ROS K-, 1] 45 7R
KRERIEROL . B2 5 AL, W02 A 30U 5 A 3t
I {5 FH AT LA g 2 B G R BRI S NO AT IIE ROS 9 7K S
(P<<0.05), &40 T-SOD R FLER. TR
B AR HU) AR G BT S50 1Y) 2 T R E B R
FAR S A B BB 1) 98 A TR % T35 4 AR K OF
3 sk

IF 5 45 3 5 7%, B B0 T 35 R UE 2% & 2 o A2 9
T EE S RE SN - T VR I A B B A AR 3 TR g
FE— BRI R K RUEAR A A R i i 2tk 50 R
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I » F BE ML T R S R AR R i PGE, \MDA NO ff) 7=
AT AR R H 5 TNF-a, 11;1;;‘ 1L-6 K - LA K A2 i
IL-10 YRR, w5 77 2t i 80 21 5 28 m 5 ] ] DG Ak £ AR

PRLUE T LA 0 A 9 b 24 4 T 5 e i A T i
of A A O ) M % E R — B B B AR L AR S SR
Hht X LA b 245 5 G R IUY) U A AR T B SR I
IO 117 % 7R S B 194 £ FH 2 4 Mk 0/ 2 A AR AT MMl £ B I g
2R R SRR
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