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(TNF-a) 31k, Caco-2 4t 525543 %S 4 (LPS A (452540 . =5 14 Caco-2 4 it iF 3% 77 5 oAt 44 55 — 38 4> THP-1 4 Jifg 5
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SAMEA R F 1L-6 . 1L-8 \ TNF-o S B8 % 7% 35 85 (1 3 1 42 11 (Occludin) 38 3k |, 8 11 5 9% B3 i2: (Western blot) £l Caco-2 4 fi 25
R H Oceludin (935, &R fF THP-15 Caco-2 41 3L 15 37K & b, 5 LPS 4l He 4% , A3 52 4F Rg, Ml Rb, ¥ e A # {4 b
LPSi%E S5 I Bz 57 J 58 3% M FH 5 (P<0.01) . Rgl 1 Rb1 454t LPSi% S 1Y THP-1 40 M IL-6 . 1L-18 . TNF-a %8 7 40 i X F 3 35 FH 5
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TNF-o 26 1 40 il B F 36 35 (P<0.01) , [/ 5% % 3% % 11 Occludin &3k . 4518 : £ THP-1 5 Caco-2 4il il 4t 3% 32 (R AN L i 38 1+
BBt D AR AL i, 2 18 R, R R 5 18 5 THP-1 20 i 78 50 48 1 448 it FR] -, 35 17 9% 425 Caco-2 48 it 1 48 M 52 1 R 248 it Jo#: e
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[Abstract] Objective: To investigate the effects of ginsenoside Rg, and ginsenoside Rb, on the release
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of inflammatory factors of human myeloid leukemia monocytes (THP-1) induced by lipopolysaccharide (LPS)
and their protective effects on the inflammatory injury of intestinal epithelial cells (Caco-2) induced by THP-1
cell activation based on the co-culture system of THP-1 and Caco-2. Method: Firstly, the microfluidic chip of
co-culture of THP-1 and Caco-2 cells was prepared. In the experiment, a blank group, an LPS group, and drug
intervention groups were set up.The cells in the blank group were cultured conventionally. In the LPS group, LPS
(1 mg-L™") was added to the lower THP-1 cells after the upper Caco-2 cells formed a monolayer barrier. On the
basis of the LPS group, 33 mg-L"ginsenoside Rg, and 33 mg-L" ginsenoside Rb, were added to THP-1 cells
respectively. After the co-culture of THP-1 cells and Caco-2 cells for 24 hours, the fluorescein isothiocyanate
(FITC) -Dextran fluorescence value in the lower chip channel was detected by FITC-Dextran tracer method. A
blank group, an LPS group, and drug intervention groups were set up in the THP-1 cell experiment. THP-1 cells
in the blank group were cultured conventionally. In the LPS group, LPS (1 mg-L™) was added to THP-1 cells.
Ginsenoside Rg, and ginsenoside Rb, of the corresponding doses (11, 33, 100 mg-L™") were added to the drug
intervention groups respectively on the basis of the LSP group. After 24 hours of cell culture, the activity of THP-
1 cells was detected by cell counting kit-8 (CCK-8). Real-time quantitative polymerase chain reaction (Real-
time PCR) was used to detect the expression of inflammatory cytokines such as interleukin-6 (1L-6), interleukin-
18 (IL-18) , and tumor necrosis factor (TNF) -« of THP-1 cells. A blank group, an LPS group, and drug
intervention groups were set up in the Caco-2 cell experiment. Caco-2 cells in the blank group were cultured
conventionally, and in other groups, the corresponding cell supernatant in the second part of the THP-1 cell
experiment was employed in Caco-2 cells. After 24 hours of cell culture, the activity of Caco-2 cells was detected
by CCK-8. Real-time PCR was used to detect the expression of IL-6, interleukin-8 (IL-8) , TNF-«, and
Occludin of Caco-2 cells. The expression of tight junction protein Occludin in Caco-2 cells was detected by
Western blot.Result: Both ginsenoside Rg, and ginsenoside Rb, could effectively protect LPS-induced intestinal
epithelial barrier permeability in the co-culture system of THP-1 and Caco-2 cells (P<0.01). Ginsenosides Rg;
and Rb, antagonized LPS-induced increased expression of IL-6, IL-18, and TNF-« in THP-1 cells (P<0.05).
When the supernatant of THP-1 cells treated with ginsenosides Rg, and Rb, was co-cultured with Caco-2 cells,
the expression of IL-6,1L-8, and TNF-a in Caco-2 cells was significantly reduced (P<0.01), and the expression
of tight junction protein Occludin was up-regulated. Conclusion: In the co-culture system of THP-1 and Caco-2
cells simulating the intestinal epithelial barrier function in vitro, ginsenosides Rg, and Rb, play a protective role
against LPS-induced intestinal epithelial barrier injury by regulating the release of inflammatory cytokines by
THP-1 cells, thereby regulating the inflammatory response and cell barrier integrity of Caco-2 cells.

[Keywords] ginsenoside Rg,; ginsenoside Rb,; inflammatory cytokines; tight junction protein;
microfluidic cell culture chip
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S B A T, BRI ARAE RN IR A I Ui RE . NS
AT Rb, 0T 38 S R AR A M A B P TNF-a 1L-6
IL-18 B 23k, B bt 46 IH 7 IL-10 Ay R 3k, 0 il A 5%
s K-k B (NF-«B) 1 Ak 38 % 1 5 1 A mot AL e 3-
T (PI3K) /R 1 3 B B (AK) BT # % 5% B 7 E,
AHOC I - 2(Nrf2) {5 53 6 55 R A2, 18 = i 4k 2% ik
iR (TNBS) 5 5 45 i ¢ i ik it 778 460 43 46 5 784 vp
Y 15 i 3 B R B A e s MR (NS B AT Rg, Ml
Rb, O 471 1l b Je i B 4 4 T S50 A BIL ) 3 A BT 4
A GE SCA T ROR S R THP-1 i 4 i 5
Caco-2 |- f7 4ff g 3 35 2 A5 Y WL 5% N 2 2 4F Ry, Ml
Rb, X g Z ¥5 (LPS) 5 e B I p Bt B T 8 42 473 1) It
PAEA R TR A ME 7 BEEEREA
FRK I TS B A b R 5 B Ih RE AR B4R
JHEYHLH
1 ##
1.1 4f A#E R s B A% THP-1 4 il i [ rh
E RF 2= Be b 2R B B 4il i B U e (%5 TCHu
57). A H W IR J# Caco-2 41 Jif 119 1 American Type
Culture Collection(ATCC A &l ,fit5 HTB-37).
1.2 Z4fh XIS NS 2T Ry, (46 HPLC il ik >
98%, It 5 MUST-11041201) F1 A 2 22 Rb, (4l £ .
HPLC il i >98% , It 5- MUST-11042801) #4J Iy T i,
HB = R R A PR A ] .
1.3 M RPMI 1640 K5 77 5k . DMEM ¥: F% ik i
A BERR SR K vh W (PBS) \ H-HE R R (K H
Gibco 2w , it 5 4> B 4 8121071, 8121382,
2045512CP .8121485,15140-122) ; LPS .FD40S 5 fifi
EUR e 2 - B (35 [ Sigma /A | L 5o v #
0000112732, #SLCB8958) ; 2xTSINGKE Master 5
A 2% O 52 1 R A i 5% =X )2 1 (Real-time PCR) Mix
(SYBR Green 1) . i¥i # 3 (RT) -PCR 3| ¥ .
Goldenstar RT6 cDNA Synthesis Kit Ver.2 (]t 5t Z #}
Bl A AR A R A AL S 4 i o TSE201
0EB21101) ; TRIzol ( & ® Ambion 2 & , it 5
317904 ) ; 4 Jifd 14 5 15 1% Mk I ( CCK-8, [l k2% F
T AT, #5 KM671) ; RIPA 41 /40 it 2L fi#% W .BCA
AR R R & R R DK B R R & (b
FIEE P AR A A S 4 5k 20190125,
20211107 .,20210925) ; £ 1 i 411 fil 1) ( 35 [E] Promega
23 ), 4t 5 0000376328 ; f 4t A Occludin mAb (3£
[ Cell Signaling Technology 7\ ] , #it %5 8193T) ; H-
THIRE -3-B 1% i %01 (GAPDH) #7044 ( ' [ Proteintech
N\, 4t 5 80570-1-RR) ; VeriBlot for IP Detection
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Reagent HRP ( % [] Abcam 2\ #] , #it 5 GR3330589-
2) ; QuickBlock Western & [4] #i . BeyoECL Moon ##%
A ECL AL ROl & ( g 2 RAEYHE AR
RS 7], 35 23 91 o P0252 \PO018FS) ; 58 — 1 K fif
A bt (PDMS, % H i E 7 A &8 , #it 5
YYZZHCA4073) ; R ik PR i 10 pum L A% 2o 8 B (42 =
Merck /A &l , 4it5 ROKB05627) .

1.4 %% LABOFUGE400 U fif 7 B .0» ML ( 35 [
Thermo 24 7] ) ; 5430R ZY A1 i /&5 3 25 .0 #1. . 22331 7Y
PCR 1% ( 7% [# Eppendorf 2\ & ) ; ViiA 7 % Real-time
PCR X (2 [# ABI /> #] ) ; ZEISS Observer. A1 U {8] &
% W W85 (3 A Olympus 2y 7 ) ; Enspire2300-
001M HY g R {¥ (7% [ PerkinElmer 2> 7 ) ; Fusion 200
B H W O R (35 E Chemyx 2 & ) ; Mini-
PROTEAN Tera 2 45 [ 57 #1, 7K 1 , Mini Trans-Blot %!
BEENA (55 [ Bio-Rad A 7 ) o

2 Hik

2.1 4 M 35 5% THP-1 40 s T 7% 10%FBS . 1%PS 11y
RPMI 1640 ¥ 7 3t b #%5 3% , Caco-2 40 it T &
10%FBS . 1%PS 1 0.1% F &4 75 24 5 2 ) DMEM
Wi g%, B 3748 48 M 37 °C \5%CO, . 41 Jifl 3% JiF ik 80%
AR ARG 55 o

2.2 TRCUR AR A0 MR 3RO R ST B 3 4 i B 3 A
Y GO A L R R A R T R T R
AR AT, A 1~2 B A& 1 3 min, fE 7 4
o R B OE RERIR R 57 R R B AR . 8
PDMS #EAT L IR & TR A 50 Ja FLZs BRI, B AR
)W P I Bk AR . PDMS ¥ HIBE [ 5 M A
H e U)E ATl FTHL 58 B PDMS it A 45
AL 1 min, ¥ 2 PDMS R R 2 1L AN
T )2 PDMS HEAT 4 A o 7 3 40 i I 8 R AR
Caco-2 4 fits LA 2x10° 4> /mL 422 Ff 25 302 0 0 45 85 1
)2 4 B IR LU i o 0.5 e min®, 22 R
7% 9 d & Caco-2 4 g & a4 B 5 2, [a) ot | F )23
A THP-1 40 i 2k , 2B 5% 24 h LPSH a5 i F
Z3 0 A & 1 mg- L LPS Ay 15 35 35, 25 40 m A
T LPS(1 mg-LY) . AZ 21 Ry, K A 2 11T Rb,
(100 mg-L*) iy B5 57 2k .

23 Lz BEEEEEERI  Caco-2 4 il 5 THP-1
AN AL RE FR 24 h e, o R b 208 G Y A 0.1%
FD40S (FITC-Dextran 40 000) i& ¥ , W % 12 h (N 11
2 W AR ORI FD40S vk B 35 4
fitl Bt & X FITC-Dextran i3 % %, IF A AKX P, =
Q/Act, H P, HBERI;QNEITBERE AN
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BB C o TP st B B i a] &1 sl4F3
2.4 @E THP-1 éEH H@ F1 Caco-2 éﬂfl H@;j\:i%?%,ﬁg /% Table 1 Primer sequences
THP-1 40 Jitd H i A 100 wg-L™* PMA 4t 3 72 h, 514 FoI(5°-3") K JE/bp
S Ak K W BE I A . THP-1 40 1850 5 13 25 1 IL-18 Ll AGCTACGAATCTCCGACCAC 733

4 LPSHMAS B Ry, M A S 2 Rb,4l. LPS
MmA1mg-L* LPS, AZ B 17 Ry, 4l fl A = B 147
Rb, 41 7E LPS 41 iy ZE Al | 43 5 hn AN 2 B AT Ry, 5%
AN Z 2 4F Rby, it &2 W B 43 il 2 11,33,100 mg-L™*
(MR =% cmk[12], NS BAF Ry, M A Z B4 Rb,
TE1~100 mg- L' B ARCR ) o A5 5% 24 h e, 2%
4 g 41 T RT-PCR A& I, e B 1= 3% 11 T Caco-2 4 fifg
S, Caco-2 M S i IE W 4l \LPSAL A S B 1
Rg, 40 F1 A Z R AF Rb, 4 , 1F ¥ 4 Caco-2 41 il 1F B4
I 5 FLA 2 6 THP-1 20 g 5 56 v %k 1z 20 1 48 B b 3
B e T Caco-2 4 fg 4k 22 1% 3% 24 h 5 dE AT )5 2
i
2.5 CCK-8 7k & 40 M i 71 4 i v 43 il n A&
CCK-8 ¥ W M TC MLV ¥ 72 56, W & 2 h J5 , Wi bs {0
JE 450 nm &b i WO FE AL SR AN L AE TR R = (A
ADI(A-A,) x100% ., A h S5 FL A Al X EFL A
A= FALAS
2.6 Real-time PCR ¥ {ll mMRNA £ ik 40 im A
TRIzolR 7 ;2 5 AT o F 24 /i Z % 7% %] RNase-free
MELE T, mMA =Wk, IkRGFHEG.4°C
12 000xg &5 .0» 15 min, M L J2/KAMH 1: 1M A 5N
Jist | 28 I #4810 min J5 , 4 °C, 12 000xg &5 .0> 10 min
(B0 10cem) . HA 75% £ BEULHE T4 , RNA
R T G TR B K . ¥ B8 Goldenstar RT6 cDNA
Synthesis Kit Ver. 2 %t B 5 ¥ mRNA i % 5%
cDNA. fii | = 1L 17 Real-time PCR £l (95 °C
5 25 ¥ 60 s, 1 > 3 ; PCR JZ ¥ 95 °C 48 ¥ 10 s;
65 °CiE 'k 10 s;72 °CHEfH 15 5,40 IR ; 15 Hh £
43 1 95 °C, 15 5;60 °C, 60 s, 1 44 ¥ ) 43 51 46 Il
THP-1 20 ffl IL-6 . IL-18. TNF-a & Caco-2 4 ifl % ik
IL-6.I1L-8 . TNF-a.Occludin mMRNA %35, L GAPDH
NS 20k s it B SR A X RSB L. 51
FPE L2 1.
2.7 R RPEEL EE (Western blot) 46 I 25 11 3% 34
THP-1 40 0 | 1% 5 Caco-2 40l il 1% 3% 24 h J5 , 45 fL
A RIPA 2 i (& B H B0 57)) L4 °C &4 T
12 000 r-min™ & .0> 5 min, $2 B 40 i 5. % 1. BCA
P A8 B R S B MR S 48 SDS- 2R TN i T i ek
JE LUK 43 5, 7E 200 mA E E HL i T 5 PVDF IR 4T
MRS o A 3P R P 30 min, B 1: 500 B Y

T iif CGTTATCCCATGTGTCGAAGAA

IL-6 -l AAGCCAGAGCTGTGCAGATGAGTA 1895
T if TGTCCTGCAGCCACTGGTTC

IL-8 -3 ACACTGCGCCAACACAGAAATTA 872
T TTTGCTTGAAGTTTCACTGGCATC

TNF-a  Ilif GAGGCCAAGCCCTGGTATG 91

T i CGGGCCGATTGATCTCAGC

Occludin I }if CGAGGAGTGGGTTAAAAATGTGTCT 122
Nl GCTTGTCATTCACTTTGCCATT

GAPDH  Iif TCGGAGTCAACGGATTTGGT 271

Fif TTCCCGTTCTCAGCCTTGAC

Occludin mAb %5 il 8] PVDF i, 4 °CI & o 1% .
B VR JE A L 2B e o e BR A 1 (1g) G BRUR 3 4k
P (HRP) (1:1000) = R M# & 1 h, fb 2% & Ol
ST WA A, LR R F GADPH E
W2, HImage J 1.48 8443 # H br 45 1 K BE A -
2.8 HiitF ot % R 1] GraphPad prism 8 4k {/f
I 3R, 25 DL x+s R oR L ok H One-way ANOVA i 17
Giit2E M P<0.05 %R 22 A G248 L.
3 &R
3.1 X THP-140 MG S 7E Caco-2 4 il 5
THP-1 4 jfd v 43 5 im A N2 2 4F Rg, Ml A 2 B AT
Rb,, % 3% 24 h 7 , R Jl CCK-8 ¥ K1 A 2 12 4F Ro,
FN 2 5241 Rby X 20 Ji 39 58 400 1) ) 52 ) o 5 0E R A
Fb#¢,1~100 mg- LW B A2 217 Ry, A Z B4
Rb, X} THP-1 F11 Caco-2 4 fiftl i) 3 5 ¥ 7. B 35 1 52
M, A2 517 Ry, Al A 2 2 1F Rb, £<100 mg- L™
Jo VA 3 TG B S A0 B G AR A, T T R S8 .
#2135 3.
3.2 X LPSET bz bt il i e AR R SR
FH T 40 B 8% 3R 0 R (WL BT 1) i 4T Caco-2 5
THP-1 40 g 2 3% 5% . | )2 10 18 3% 3% Caco-2 41 g
& RCHA 2 BE B IS, AR T 2 f0E G b B AR THP-1 41
Moo R )28 4y in A LPS (LPS/IA £ B Ry,
FILPS/IAZ B F Rb W L8555 24 h, 0] )20 8
JA FITC-Dextran(FD40S) & i , B 2 h J7 F )2 1 1
Y O VR DU SO . LR A5 SRR LPS W
R 1 R 40 X FD40S (1) 3% i % (P<0.01) , 7R 4
Jt0 ¢ 3 3 M ok PR R R . AN S B AT
. 67 .
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2 ASEHERIMASEHFRD X THP-1HEF NN Z M

(X£s,n=13)

Table 2 Effect of ginsenoside Rg, and ginsenoside Rb, on viability

of THP-1 cells (Xts,n=13)

%4 ABEHRY,MASEHR MG L EAMEEESENY
fig (X+s,n=4)
Table 4 Effect of ginsenoside Rg, and ginsenoside Rb, on barrier

permeability of intestinal epithelial cells (X+s,n=4)

250 i e B2 fmg- L 4N J11%
B4 100.00+8.87
AZBAF Ry, H 3.125 96.04+6.21

6.25 113.60£13.00
125 85.81+4.89
25 88.53+4.42
50 90.58+7.84

100 85.08+4.20
NS AT Rb 4 3.125 107.50+1.19

6.25 105.20+4.28
125 90.31+3.50
25 89.56+8.24
50 86.80+7.98

100 90.30+8.31

s S 4 T4 Y P<0.05,2P<0.01(F£ 3- 1017])

®3 ASEHERGMASETFR XN THP-1AMFEHNHZ N
(X+s,n=13)
Table 3 Effect of ginsenoside Rg, and ginsenoside Rb, on viability

of Caco-2 cells (x+s,n=13)

4151 Ji e B /mg - L 2RI T3 1%
I 2 107.80+7.57
ANZ B Ry, A 3.125 102.80+6.90
6.25 138.5010.57
12.5 136.50+2.80
25 153.60+14.54
50 116.90+8.26
100 110.30+4.15
NS B Rb, 4l 3.125 127.10+7.58
6.25 118.60+10.19
12.5 111.90+15.87
25 146.60%17.79
50 116.70+8.08
100 112.80+8.00

415 . HidK/em-s?
Img-L
1% 4l 6.02x107+3.53%x10°
LPS i 1.43x10°+7.07x10°Y
ANB B Ry, 41 33 3.79x107+2.47x10°2
AZ A Rb, 41 33 4.40x107+4.80x10°2
50 mm PDMS
g 10.0 gm PC Membrane
50 mm PDMS

B 1 WEESHFIET
Fig. 1 Microfluidic chip design

JH CCK-8 i W 4 fd 3 % 410 1 , 45 5 & B LPS Xf
THP-1 4l i 16 o4 25 57 K4 it %4 8 X, A S B Ry,
FI Rb, % LPS i T J& THP- 1%5’@{*@3&&;@»&
L2 5. % i Real-time PCR ¥l THP-1 ) TNF-a .
IL-18.1L-6 mMRNA ik 45k , 5 LPS 4 L3¢,
ANZ B A Rg, (11 mg- L) o] &g Z M il TNF- . IL-18
1 IL-6 mRNA % ik (P<0.05, P<0.01) ; A & & iF
Rb,33.100 mg- L 20 X} IL-18 I IL-6 ik H A W
EMHIEM. W&K6.

x5 ASEHRYMASEHFRDLILPSHES THP-1MMEEN
M (X+s,n=8)

Table 5 Effect of ginsenoside Rg, and ginsenoside Rb, on LPS
induced THP-1 cell activity (X+s,n=8)

Rg, fil X\ 2 17 Rb,, 35 0] A 8009 B A% L Bz 40 i it

FD40S i% i %6 (P<0.01) , % ¥ Rg, 1 Rb, X} Caco-2 4

it 5 B o e M BT — e AR E T . L3R 4

3.3 X LPS¥E S THP-1 40l R AE s M5t
% W Ry, Ml Rb, {47 LPS 5 5 b iz 5 B 45 495 119

Vﬁﬁﬁmﬁ%l £ LPS 55 THP-1 41 il v, 3 B A AN TR

WE NS BH Ry, MAS AR, fEH 2405,k
. 68 .

21 51 B B imge LY 40T /%
EHH 110.30+3.25
LPS 167.40+13.80
AN Rb AR5 i 2 41 11 151.00+12.86
A Z AT Rb, H T v B 4 33 144.30+6.96
A2 AT Rb, & i 2t e 41 100 160.60+6.90
NS Ry, MR i 20 11 157.90+30.69
NS RBAT Ry, ok R 33 160.50+14.45
NS A Ry, H B 4L 100 184.70£41.72

3.4 Xt Caco-2 I R IERISEM ¥ LPSAE A THP-1
4 B S B 40 35 S Caco-2 4 g dh i 3 K52 24 h
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#6 ASEHRLMASETFRY I LPSHES THP-1 4 & fE E F TNF-a  IL-18F1 IL-6 MRNA RiZ K FEH M (X+s,n=3)
Table 6 Effect of ginsenoside Rb, and ginsenoside Rg, on TNF-a, IL-18 and IL-6 mRNA expression levels of LPS induced inflammatory

factor in THP-1 cells (X+s,n=3)

24331 S e B /mg - L TNF-a IL-18 IL-6
Gig! 1.00£0.03 1.75+0.08 -
LPS# 31.733.33" 1 766.81+100.50" 1.00+0.07
NS B AF R fI05T B vk 4 21 11 29.29+1.59 1590.36+59.38 0.85+0.01
N2 A Rb, b vk i 41 33 31.64+0.19 1 267.58+40.75? 0.57+0.05%
A2 B Rb, 5 kv 41 100 30.79£1.11 1530.06+85.16% 0.73+0.01"
NS AT Ry, IR i 2H 11 26.63+0.297 1451.41+10.34? 0.83+0.07Y
ANZ AT Ry, BT i R 2H 33 34.65+0.78 1 655.75+74.51 0.76+0.10
NS BT Ry, o TR 4 100 37.87x1.77 1 687.04%3.71 1.07+0.04

J& . R T CCK-8 4 Ml 241 At 75 1k , 45 S 7R LPS il 8
Xt Caco-2 2 fitd 34 48 JG B B 52 e, W& 7. >k H Real-
time PCR K il Caco-2 4 fifg * IL-8, TNF-a. IL-6
MRNA £k, 25 R R, 5IEH ALK, LPSiHE S
THP-1 4 g 3% & 2% I I Caco-2 4 fifd IL-6.1L-8 Fll
TNF-a mRNA %5 (P<0.01) . fil AR [6] ¥ A2
HAF Ry, M Z 2 AT Rby J& , X5 4 i 1 78 TG B 1 5
Wi, H ¥4 ] K e [ G 40 Caco-2 4 g IL-6, 1L-8 #il
TNF-a mRNA %31k (P<0.01) ., Z5HR#Ex, AS BT
Rg, f1 A Z B A Rb, il i@ 1 ) fl LPS %5 5 THP-1 )5
£ 48 M IR 1 BT, W% Caco-2 48 i 114 4 1k 40 Jfa [A 7
ik, WS,

35 XJ Caco-2 4l Jifl EA EHE KB EW 5
IEH 4 H B, LPS 4b B THP-1 41 M b ¥ I A Ak
%1% 5 Caco-2 41 iy Occludin mMRNA ik 25 {k , A [
e 7 19 N2 B AF Ry, F Rb, Ab B4 THP-1 40 i %
ANk % Caco-2 2 fifg Occludin mRNA 2 3%, L% 9,
5IE R 4, LPS AN PR THP-1 40 g b 3E JF i 3%
[% i Caco-2 41 jifl Occludin & [1 214 (P<0.01) , A A

x7 ABEHFRYMASEFH R I Caco-2 HFE MM FM
(X+s,n=8)
Table 7 Effect of ginsenoside Rg, and ginsenoside Rb, on Caco-2

cell activity (x£s,n=8)

2 5 FRE R g LY T %
IE A 100.00+15.63
LPSZH 112.60+6.18
NS B AT Rb AR T 4 11 143.20+6.94
A2 BT Rb, P R 4 33 142.20+4.43
A2 BT Rb, 5 i it e 41 100 127.00+24.24
NS B AT Ro, MR i B 21 11 119.10+32.23
NS A Ry, b i e B2 33 122.80+17.72
N2 AT Ro, i T e 4 100 105.60+27.19

WEWAZS B Rglﬂl Rb, 4b BH (% THP-1 40 iy - 7%
AT 4 R B2 2R 11 Occludin /) 5 11 %2 34 (P<
0.01), WEK10F11A 2,
4 g

IRz B B R T T e g B A Y 5
Bﬁ%% XF T4 R B N PR B RS /\HE%VEFH X

*8 ABEFHRgMALSEHRDb I Caco-2 A K MM EF TNF-a. IL-8F0 IL-6 MRNA FiXKFHIFNT (x£s,n=3)
Table 8 Effect of ginsenoside Rg, and ginsenoside Rb, on TNF-a, IL-8 and IL-6 mRNA expression levels of inflammatory factor in Caco-2

cells (Xts,n=3)

21 5 S /mg - L TNF-a IL-8 IL-6
E A 1.00£0.11 1.00£0.14 1.00+0.13
LPS 4l 622.30+30.25" 161.80+6.76" 1533.00+212.60"
NS Rb 4 11 777.60+28.95 55.37+6.03” 246.60+5.47%
33 174.90+6.622 53.16+2.88% 266.70+3.99”
100 497.70+22.52% 39.58+7.13? 160.60+35.11?
ANZ B Rg, 4 1 351.10+29.97% 78.10+5.58% 257.50+20.19%
33 56.35+0.98% 53.30+2.16% 223.70+8.827
100 36.41+2.88% 107.3+14.52% 770.50+42.59%
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R9 ASBEFRYMASEHFRDL M Caco-2 IR ZEREER
Occludin mMRNA FiE 7k I &0 (X+s,n=3)

Table 9 Effect of ginsenoside Rg, and ginsenoside Rb, on
Occludin mRNA expression level of tight junction protein in Caco-2

cells (X£s,n=3)

21 5] JF R ¥ Img - LTt Occludin
IEH 4l 1.00£0.11
LPS#H 1.56+0.16
A Z B4 Rb, AR5 5 v i 41 11 0.83+0.10
AN Z AT Rb, 5T vk 40 33 0.73+0.02
NS4 Rb, o i ik e 41 100 1.34£0.05
NS BAF Ry, AR BT 41 11 0.86+0.01
NS A Ry, 1B 2H 33 0.94+0.02
NS Ry, A 5T e 2H 100 2.04+0.08

®10 ABEHRYMASEHFRD I Caco-2 I EZTEEER
Occludin R XA #Z M (X£s,n=3)

Table 10 Effect of ginsenoside Rg, and ginsenoside Rb, on
Occludin expression level of tight junction protein in Caco-2 cells
(X£s,n=3)
215 JF Y % Img- L™ Occludin/GAPDH
A 0.23+0.03
LPs 4] 0.10%0.01"
A Z AT Rb AR T4 e 2 44 11 0.23+0.01?
NS R Rb, kR A 33 0.45+0.02%
NS AT Rb, o i vk 3 24 100 0.56:+0.03”
ANZ B AF Ry, AR ik B2 41 11 0.28+0.01?
NS AF Ry, iR 4 33 0.52+0.04%
A2 AT Ry, it e 41 100 0.54+0.01?

Occludin - - .-‘--Gsma

o S

A. IEH 4 ;B. LPS 4 ;C. }\f,it%*er fﬂﬂfﬁ g7 Ffﬂ D. A&
HRb PR AL E. NS H R 4 ﬁi(ﬂ&f‘fﬂ F.AZSR
¥ Rg, I L v B 4015 G, A% 245 Ro, " R BV 41 H. A B 4
Ry, = JiT ek e i 41

B 2 &4 Caco-2fifEEFZEHEEH Occludin EARILEIK

Fig. 2 Electrophoresis of expression of tight junction protein

Occludin in Caco-2 cells

Jig 38 I Kz Bt B 0 i 95 A8 B T 48 R I 8 A E B Kk
A R AL AR T 2% . 124 O 7 2 Fh 2
18 P 18 A8 RE 450 05 3l W 5 R A A e B T TR 44
(DSS) 1k 2,4,6- = fif 5 R 6% R (TNBS) 5 3 45 1 R

B b W56 3 Ml T8 b R 5 R B DR A JE OB M ok
. 70.

R [13-14
ARt

Sl o N A I NP N U S e W 1
Transwell  f #5005 7 2S48 B Ky 2 0 0 H T 7 il
L BREETNREME S SRR AR i BR DR 2 B
20 i 8% 25 T O [R) G0 G S0 B0 2 R AN i 8 R L O
30 ok 45 T A U Bl AN BT YD N ), BB G AR 4L 4 i
TR A BRI, O I T8 I R ot B T BB A X 4R AL T —
R G ) (AR AR A0TSR RN F I S B A% A i
THP-1 2 A A1 N 25 1 1 B 98 40 itk Caco-2 i 474t
B RS m . THP-1 2 I 5 S A% 40 A 1 05 40 i 1Y
JH 4 MR AL, A 45 B Wi 98 40 B Bk Caco-2 4H i 4 )™
TR aE b A0 M 2 B . Caco-2 4l il 5
THP-1 28 A 53 ) 3% 3% T ot 4280 7 i B W9 )25
ST O 15115 VR i B 7/ Y (AT R 2 61 O S R e
PP BT PR A R IR i ) A G T R
W Y40 28 T LPS J5 , Caco-2 4 il %t T 7
%ﬂiﬂ’lmLzmm,%{%%ﬁélﬂﬂ@L‘ PEFH L B2
718 4 L R REBEBE IR . MInA NS 2 Af
Rg, il Rbliﬁ,%ﬁ@ﬁ'maLPszﬂFﬁ%,%%%a_
- Bz Bt B D) e T 25 R AR NS B Ry, Ml
Rb,(33 mg-L™") X LPS 5 3 i I e Bf B it 4 B A
LA Y AB AR I BIL 36 A B A

ik — B 5E NS B Ry, A Rb, f£ 4 i i I
J B BE VR AL, & /e I 2 2 Rg, il Rb, Xf
LPS 75 5 THP-1 41 il & 4E (9 /E JH . THP-1 2 PMA
S, DA A0 M 431k oA MO R I A0 i, T A B
1 20 B > U 2 4 W A L L I I G s 22
P2 48 40 M PR 7, T 1L-18 . 1L-6 FIl TNF-a %5, 2 5 % i
AV RN . AR B T , RPEA Y
JERE RO R A 23105, 51 & T R B R IR, A
17 5| o 41 20 R AE R SR A R,
1 mg-L* LPS AR THP-1 40 i % 4 , {0 & % E i
IL-6 . TNF-a . IL-1B8 55 4 fid X 7 3k, N A NS B AT
R, Fl Rb, J& , AT A [6] 72 B 40 i) 1L-6 . TNF-or, IL-18 2
WA T2 ik . Hirb R, AT Rb, XA ) 20 i (R 1 36 3k
MIAE AR AE 22 5% RV N2 B 17 Rg, (11 mg-L™*)
XF TNF-a A1 IL-18 75 % 4 04 40 i 4E 1, i Rb, X} IL-6
FUIL-18 A AR RSO0 3 o 25 R A S B
Rg, 1 Rb, A] 411 il LPS 75 5 (19 THP-1 41 g K 7 & i
i

PLFEBF 5% X LPS J2& 15 g B 3% 155 5 Caco-2 4 Jifd
T T A M 440 ML D A A A A R B
Caco-2 4 g 5 THP-1 41 Jifg 3 15 = L /1 v | LPS 5
J il 1 Bz Jo B A5 43 T i 3 R 4% THP-1 20 i 1) 4%
PEA TR o R 30 UE X — B, K LPS 4 B THP-1
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0 )5 B 4 B3 5 Caco-2 4 iRk 1 3R . S RIAE
WFoE 45 3 — 2 LPS il THP-141 )5 , & /AT
Caco-2 4 g 4 M 4 M IR 7 1) e 3k B 3% bR, &5 R 4R
7 LPS 38 52 18 45 THP-1 40 At 19 48 4 A ot B il , AT
43 Caco-2 4 M (1) 4 5iE S o

1 b B i 2 3k e A 4K 1 Occludin A& 2 H
Claudin #1 ZO-1 45, JE 1l 55 %5 i 4 4540, 2 4EF5 b
B 20 0 4 B B (14 5 R SR T BB E R Y
FEIR T R BTG M AR 2 5 e A0 i R) SR O R A5 A
W TE B, 2 5 B0 I B 308 3 P A ) R 3R
ST 25 % B, LPS Bl THP-1 4 g 3% 5 Caco-2
i A Ry 3R 5, % % B8R 1 Occludin i) 3 R 3 34
R SR N (R A S v T S R DR S E 7
/N, LPS 55 A b K 4 f Bt B 104 1) fi A8 2 3 i i
¥ THP-1 40 i /9 & 1 40 M B B ik, AT A =
Caco-2 4l Jitd 1 4 14 40 M 5 7 J i 5 % i R
Rk . Zad NS B AT Ry, F1 Rb, 4b B THP-1 41
JL 5, B4 i b 3 5 Caco-2 41 il 3L 1% 3%, 45 1 & B
& Rg, Fl Rb, 4 i - 1% 2H 34 7] &k 25 4 i Caco-2 4t if2
48 Mk 40 B R IL-6 1L-8 Fl TNF-a [ 35, [ 94
Occludin 2 [ 2 ik , 4t 15 B B ) o8 860, D 45 SR TE
N2 AT Ry, Al Rb, 38 1 91 45 THP-1 I 41 if F¢
AT g M A 5, 0F 1 9 4% Caco-2 41 i 1 5 1
N7 1120 5 e s P

ZE LTk, AR S5 A THP-1 il Caco-2 41 Jifg 2t
RFRRR WAL T NS 21T Ry, Ml Rb, X LPS i
S b Bz B A0 0 VE R B rT BB AL . 45 R R B
Ro, I Ry, AT %5 bt LPS 15 5 1Y A | B Bt o 3 3% 1k [
% o HAE FH AT fE J2 38 o 0 ) THP-1 B W 41 i 3% 3k
Sk 40 L IR T, 2 1T 8 45 Caco-2 I Bz 40 i B 48 i 24
It DAL - 0 R 3 0 AR 1 A dEFE I b R A B
G ME . NS AT R /Rb, X 1 R R B A AR 3
YERT B i — D AR 9 NS B 1 1R T W T8 4 0 1k 9%
Ja A R AL ) 2 1k 2 2%
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