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Mechanism of Jingfang Granules in enhancing immune function
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Abstract: Objective To explore the effect and mechanism of Jingfang Granules (37 [ #i%i) on enhancing immunity. Methods A
model organism zebrafish was used to establish immunocompromised models of rapamycin-induced neutropenia, vinorelbine tartrate-
induced macrophage and thymic T cell reduction in zebrafish. The number of neutrophils, macrophage fluorescence intensity, T cell
fluorescence intensity and interferon-y (IFN-y) content were used as a pharmacological evaluation index to explore the pharmacological
effect of Jingfang Granules on enhancing immunity. Using a cyclophosphamide immunocompromised mouse model, the immune
regulatory activity of Jingfang Granules was evaluated using indicators such as organ index, serum cytokines and serum
immunoglobulin, qRT PCR was used to explore the immune regulatory mechanism of Jingfang Granules. Results  Jingfang Granules
could increase the numbers of neutrophils, macrophages and T cells, as well as IFN-y content (P < 0.05, 0.01, 0.001), increase the
organ index of immunocompromised mice with cyclophosphamide (P < 0.05), increase levels of interleukin-2 (IL-2), tumor necrosis
factor-a (TNF-a), immunoglobulin G (IgG) and immunoglobulin M (IgM) in serum (P < 0.05, 0.01, 0.001), and significantly down-
regulate nuclear factor-kB (NF-xB) pathway related gene expressions in spleen tissue of mice (P < 0.05, 0.01), thereby playing a role
in enhancing immunity. Conclusion Jingfang Granules has the effect of enhancing immunity, and its mechanism is related to the
inhibition of NF-kB pathway.
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PRI TT HP R L YO R A5 THT A AN . DL
AHIF TN 2 TR TS T 77 UKL F) G2 1 5 7% 1 K
HAE AL

Bt oyt gy 0 DL R B A7, NS R G
1E 4~6 J& JG BT G . 4 71 B GY JORE W] Ga M
Bt R M f S A A R B S B4
PO AR B SE2H 2, AW R AR R ZH 2308 o T Ak
ELGH M fEIAR T ZHA, 2 RUR T 8 Ik B2 -4
A T 200 e 7 7 B U e R A R I, i i i
b KB GGG, 8 Ik ERT LA BA 1T 4 AT
B4 B (1) e A8 B A S R A S Dy RED oy TR
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ELISA ik7& (k5 ED-20176). #fEEkEH G
(immunoglobulin G, IgG) ELISA &7/ & (iit5 ED-
20509). %R M (immunoglobulin M, IgM)
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T HAH . R AN FEHER (1~11 #6700 A5 Rk
H, THHG THRAK, HREHS TATERE
A4 pg/mL FERMEZR, LM% T 100 pg/mL
M. MiET 28 CHIFMTWEE 24 h, %
Hpt sy PBS iEBE, WWHET EP B, BE
60 %%, & 100 Z AN 1 mLPBS, 2% 5 4 C.
5 000 r/min &5.0> 5 min, U _E3EWR, KA ELISA i
A& IE IFN-y & & .
2.2 IEAEERREUNR R IR TR B E 61 K& IR
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2.2.2  ELISA &/ fR 3% 7 IL-2+ TNF-a. IgG I
IgM /KPR ELISA {7 & i B 4500 e 541/
SRMLIE A IL-2. TNF-o. IgG Al IgM 7KFs
2.2.3 qRT-PCR /N R A% 4H 2 Toll K 5% 44 4( Toll-
like receptor 4, TLR4). HfFE/3 LA T 88 (myeloid
differentiation factor 88, MyD88). TNF SZAKAHIKE
F 6 (TNF receptor associated factor 6, TRAF6). %

[l ¥-«B p65 (nuclear factor-kB p65, NF-kB p65)+
p-NF-kB p65 . % & k. NF«xB 1 #l & 2 «o
(phosphorylated NF-kB inhibitor o, p-IkBa) mRNA
xik BUNRIRAEL, IMANRRR AR, 1A
UL PR EUE RNA F4 % cDNA, 1T qRT-PCR
e SIMIFEEIE 1.

*z1 51495
Table 1 Primer sequences
A SIFS (5°-37)

TLR4 F: GAGCCGGAAGGTTATTGTGGTAGTG

R: TCAAGGACAATGAAGATGATGCCAGAG
MyD88 F: CGGCAACTAGAACAGACAGACTATCG

R: TCTCAATTAGCTCGCTGGCAATGG
TRAF6 F: CATCTTCAGTTACCGACAGCTCAG

R: TGGTCGAGAATTGTAAGGCGTAT
NF-kB p65 F: TCCTGTTCGAGTCTCCATGCAG

R: GGTCTCATAGGTCCTTTTGCGC
p-NF-«B p65 F: GCTGCCAAAGAAGGACACGACA
R: GGCAGGCTATTGCTCATCACAG

p-IkBo F: GCCAGGAATTGCTGAGGCACTT
R: GTCTGCGTCAAGACTGCTACAC
GAPDH F: AGGTCGGTGTGAACGGATTTG

R: GGGGTCGTTGATGGCAACA

23 GUtESH

SEIG KR SPSS 23.0 A GE i, iR
PR X £s KR, Al SR R R I 25007
(One-way ANOVA).
3 #R
31 FIFEBR XD E RRIK TR AR
311 s w1 R, BESAG TR
UKL 48 h J&, =43RS ROhE ot B 2 = - 2 000
pg/mL B, FEAE 2590 IR RSE I, B AN
EF

150 =

100 —

TETH /%

50—

0 T T T 1
0 2 000 4000 6 000 8000 10 000
IR FURL/(ug mL 1)
Bl 1 R75)5 48 h BED & Xt 5 s Bk A 32 1
Fig. 1 Tolerance of zebrafish to Jingfang Granules 48 h

after administration
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3.1.2 WAMRKEFERmESH S AAZIIEEREH  JemEEFERK (P<0.01. 0.001), HEFIEMK
e 2 fR 2 s, S52AAE, WAREKER . RIERE 50 pg/mL A REKFERE NS 6

% (104 20, 50 pg/mL) BT EEMEAMY SRR R 1 AR

WA TR K AR 2 pg'mL! AR KRR S pg'mL™!

WA TR KARHRE 10 pg-mL™! WA R KFHE 20 pgrmL™! AR KFHE 50 pg-mL™!
2 TERERENBARKEREMNND & ENEEMETRBEFM (X9)

Fig. 2 Effect of different concentrations of vinorelbine tartrate on fluorescence intensity of macrophages in tail of zebrafish

x4

x2 TEREBRENBARKERENHDEEIMER
HRETRERIFME (X +s,n=10)

Table 2 Effect of different concentrations of vinorelbine

tartrate on fluorescence intensity of macrophages in tail of
zebrafish (X + s, n=10)

s Py EUMEANN o i it
(ug'mL™) PR T FH 2R /%
A — 12.59£0.77 —
WA PR KA i 2 11.4441.15 9.11
5 11.55£0.82 8.23
10 10.56£0.94" 16.13
20 9.59+0.86™" 23.82 A TR AR Ff 5 A R AR FE T TR AR S V5
50 822+1.30"" 34.68 100 pgrmL.™ 200 pgrml. 300 pgml
[T ———————— 3 REREREOEARKERRIEDS T M5
"P<0.01 *P<0.001 vs control group, same as below tables. FIBE AR (X20)

Fig. 3 Effect of different concentrations of vinorelbine
tartrate on fluorescence intensity of T cells in zebrafish
(x20)

i 3 FE 3 o, 5FAAKRE, WARK
FHHE (504 100+ 200+ 300 pg/mL) ZHBE T 41

o e B2 PR (P<<0.01. 0.001), HEFE
FEME. RIEIE S 200 pg/mL A R K A H s A BT
e T 4 g /A5 () AR 2% A1 o

3.1.3  FIBT BRI AT B B A AR (1 G % 1A
TER i 4 F13% 4 pos, 5 EAE, BREA
B Sy A R b R A 2 H B> (P<<0.001),

RO IO R BT L K SRR IR 5
BRI ELAE, FRIBT IR (20, 50, 100 pg/mL) 4
PERLAR AL H 3 BN (P<<0.05. 0.001), FKH
I B3 R 5 A ) 8 R G| R A S AR R AE
Fo BLYE— e o7 B R P8 i ] P I 5 243 I A P 1 34
I, Gy A 1 FH B 5
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#3 FRREKENEARKERENHDE T M5
KEERFIE (X£s,n=10)
Table 3 Effect of different concentrations of vinorelbine

tartrate on fluorescence intensity of T cells in zebrafish

(X+s,n=10)
7 &/ e T ANHRAD
ZH 5 (ug-mL™) T A e o & 1229
=H — 87.76£3.30 —
WA R KB BT 20 83.04+3.10 5.38
50 79.474+4.42* 9.45
100 77.2442.87 11.99
200 71.4947.61" 18.54
300 69.79+6.80"** 20.47

= Hi SR UKL 20 pg-mL!

FHIBTHORL 50 pg-mL™" FRIBTBURL 100 pg-mL™" F8IB7BURL 500 pg-mL™!
B4 FIBTFALBED & oMk AR D AR B R AR MR
HRREIRIE (X 4)

Fig. 4 Effect of Jingfang Granules on tail neutrophils of

zebrafish neutropenia model (x 4)

3B kL 50 pg-mL! FHI7 BURL 100 pg-mL™!

E 5 FHBGERLBED & B k4 A D R BY B I 20 B S SR BE D 5

R4 FIBERITBED & MR A R D AR B R AR AL
HRERIEIE (X £s,n=10)
Table 4 Effect of Jingfang Granules on tail neutrophils of

zebrafish neutropenia model (X £ s, n =10)

5 g/ rp R 41 i qﬂ\‘rﬁe*ﬁéﬁﬂﬂ’a
(ug-mL™) HH HEKE/%
Eol=! — 95.0+9.3 —
it — 66.7+3.8"* —
FH 575 A 20 77.3+8.0% 37.65
50 84.047.1### 61.18
100 87.8 +8.9## 74.71
500 69.0+8.6 8.24

SRS *P<0.05 *P<0.01 *P<0.001, T,
#P<0.05 #P<0.01 #P<0.001 vs model group, same as below
tables.

WA T R R AW R K AR B TR A
BRG], BE LI T BT G AH Ok 41 M S5 1)
W, BHE 25k B AR ARG D) Be  FH s 40 A
FA T v g 2 e T80, A0 51 e i (1 4 fa s>
iR SRIR/NBE G, R I K AR 24) G g2 R A 1)
AIEER . Wil s fIER S s, 52 adi,
AU B I fh B A O iR W AL (P<
0.001); SHAALLE, HIPTRHkL (502 100 pg/mL)
HE VRN MRS R B2 T = (P<<0.05. 0.01).

EhER/INBEN FRI KL 10 pg-mL™!

3R kL 250 pg-mL~! IAIB)7 UKL 500 pg-mL~!

S (X 4)

Fig. 5 Effect of Jingfang Granules on fluorescence intensity of macrophages in zebrafish macrophage reduction model (x 4)

x5 FIFHBRIIBED & E R AR DR B IR AR
BERFME (X+s,n=10)
Table 5 Effect of Jingfang Granules on fluorescence
intensity of macrophages in zebrafish macrophage

reduction model (X £ s, n=10)

R JXIU%/ ey o [ 4] =6 3% /0
2 5 R 2 R S B B I 0 A A 3R /%

(ug'mL™"

TH — 13.01+1.04 —

Y| — 9.634+0.74™* —
ShER/NEE R 5 12.4541.37# 78.16
3 7 ok 10 9.63+1.56 0.12
50 11.27£0.78* 45.34
100 11.94+1.67% 63.91
250 11.04+0.93 39.13

500 10.31+1.86 18.87

w6 M3 6 fin, S8 AHE, BRI
o T DGR B PRI (P<<0.001); HAAY
P, FRIBEEURL (100, 250, 500 pg/mL) 41 T 44
et nm E 2 i (P<<0.05. 0.01).

B A &5 R T %0, TR MAEE 2% A DL B0 5
PR R AR 5 >, 204 504 100 pg/mL I
WOk AT DL 35 B B s s, IR HEE
BRI, SCEERMI R . AL
TSR, 45T 100 pg/mL AN[F
HEUR IR BORLEAT T, AR IR ROk X b9 52
FABE L A Py TFN=y KPR Bt . Wik 7 B,



RS

FHIB H0RE 100 pg-mL™!

El6 FIPHFAXBEDE T AIRDERE T HRREERS

JRIB) KL 250 pg-mL!

HhER/NBENL

JRIBTHRL 10 pg-mL™!

B RTRL 500 pg-mL™ BT RTRL 1 000 pg-mL ™! PR 1 500 pg-mL™!

2iE (X 20)

JRIBIT AL 50 pg-mL!

Fig. 6 Effect of Jingfang Granules on fluorescence intensity of T cells in zebrafish T cell reduction model (x 20)

Fo6 FIBTFKNBIDE T MR CRE T MAESIRE =7

9800 (X+s,n=10)

Table 6 Effect of Jingfang Granules on fluorescence

intensity of T cells in zebrafish T cell reduction model

TR FIRG BRI o R IR D & R TFN-y 7K

FRIEM (X+s,n=06)

Table 7 Effect of different batches of Jingfang Granules

on IFN-y level in immunocompromised zebrafish

(X£s,n=10) (X£s,n=6)
F & . \ A SE=s mT -1 ~ -1
%) R T s T A KR A uemL ) IEN-7/(ng'L 1)
(ng'mL ) =H — 144.97+13.26
e - 91.57+4.17 - i — 105.70+9.28""
I o k% o
?:g: - 68'04?'28 1 100 132.07+17.03#
iﬁ%}‘%i‘jﬂt‘ 1(5) ;g'gg 1381'1” 22';; e 2 100 139.66£9.71%#
S5 UL 3847 . N
1 130.07 + 12,527
50 71.1544.95 13.24 iﬁfi 133 1;28;16;#
100 75.54+3.10" 31.86 = PR
250 75.66+5.40° 32.40 #S 5 100 13401221577
500 78.31+6.10% 43.63 fit's 6 100 128.13£16.70
1 000 72.40+18.52 18.52 fits 7 100 132.73 £ 11.16*
1500 70.64+11.04 11.04 e 8 100 141.20+ 14.087#
o \ i e 9 100 137.20+ 15,197
5 a4, BRRARE S fARN IFN-y K 2% 2 10 100 139.49 4 10,754
BRI (P<<0.001), iy 1 NI SRBIA LR, &% 211 100 139.49 -+ 12.41###

b VR TR B 0k 4 24 40 1) B 2 4
IFN-y 7K.

32 FIFFBRX IR E R BN R R R R TR ALY
Al

3.2.1 JRIBTRURIN N BRI WER 8

e E Ly R Y Y

*8 FIPTFRII AR NR R RR TR RENS

N, WERVESNI S, 5 AAtE, BRGNS A Y
/N RAR R BB (P<0.001). 44)E, 5
BRYZH LA, SRR = 7 B 2 R0 7 T K ek 2
NERAA T B T (P<<0.05).

M (X+s,n=09)

Table 8 Effect of Jingfang Granules on body weight of cyclophosphamide-induced immunosuppressive mice model

(Xts,n=9)

=] x| = 11 ﬁiﬁii/g
20 5 i/ (mg-kg™") P o= FEES

FH — 17.28+1.03 17.42+1.18 19.46+1.25

A — 17.40+0.81 15.50+0.68"* 17.36+0.80"

Ty K 40 17.43£0.39 15.914+0.48"" 18.22+0.51*

FHIBI7 AL 117 17.37£0.99 15.741+0.85"" 18.10+0.86
234 17.0940.76 15.424+0.68** 18.3240.83*
468 17.56+0.95 15.96+0.81** 18.344+0.76*
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3.2.2 JRIIT RRURL OGS /N B IE T 50N i i 4 £ ) s
M R 9 iR, S5, IR/ BT
FRBOR AR B8 2 P (P<<0.01. 0.001), I
AT I e 350/ SR A e T REAR TR T L3 80/0N B A
MRRAG s SR L, 7 T ok el 4 AR5 7 A
L TR AR SR R (P<<0.05. 0.01),
1 T DK Rk 2H AT 3 [575 J0RE #4 771 1 2L 1 i 8 588 3 2 T
& (P<0.01. 0.001), RG5Ok T DA B3R
TR I e 3 35011 /SRR S 2 B B A7

RO FIBTHRL I AR AL EU N R e R R TR BLAEBRIE E
BIEME (X+s,n=06)
Table 9 Effect of Jingfang Granules on organ indexes of
cyclophosphamide-induced immunosuppressive mice model
(Xxs,n=6)

R 10 FIRTHRIN BB AR BN R R R THRE A DA
FEFXRPHENE (XLs,n=6)
Table 10 Effect of Jingfang Granules on cytokines levels in

serum of cyclophosphamide-induced immunosuppressive

mice model (X +s,n=06)

2H 5 ?Ui/(mg kg IL-2/(pg'mL™") TNF-o/(pg-mL™")
= H 83.01+17.70  233.00%23.74
T — 56.75+£11.75" 152.69+44.16"
e K e 40 7598 +11.17% 214.72+21.07%
30 B A 117 6535+12.67 181.13+35.61
234 73.78+£11.56%  192.174+20.59%
468 74.524+14.52¢  209.934+25.41%

=1 FIFGBRL ISR R RN R R AR TREME T %

RHRERS

SR (X+s,n=6)

Table 11 Effect of Jingfang Granules on immunoglobulin

levels in serum of cyclophosphamide-induced

immunosuppressive mice model (X + s, n=6)

e i/(mg kg) MEREU%  BERIERU%
= 0.53+£0.04 0.35+0.03
it — 0.46+0.03™  0.20£0.04"*
Ty DR e 40 0.53+0.06"  0.31£0.04"*
3R By A 117 0.47+0.02 0.28 £0.04#

234 0.5040.04% 0.29+0.04#
468 0.51+0.03% 0.32+0.07%#

3.2.3  FIBH WKL /N BRI A 40 A IR KT R
e Wi 10 fw, 528 AA R, BRAYZH /N BRMTE
B IL-2. TNF-a KPR ZFHFEMK (P<0.01. 0.001);
R LU, A ek RSB SR . A
ZH/INBRMLYE H TL-2 TNF-o0 7KF 8.2 T (P<<0.05.
0.01), BT R0k v] LA 2 250385 /N BRL A% 15 O
B4 A ¥ IL-2. TNF-a 7K.

3.2.4  FIBRURLAT /N BRLTE A sk R H S &
MEAR Wk 11 s, 57AHIER, BARH N
BRUMIEH 1gGL IgM & & 23 fEIK(P<<0.01.0.001);
LR LU, Ao ek ARl R R . A

M FE/(mgkg™) IgG/(mg-mL™")  IgM/(ug-mL™)
TH — 13274231  824.00+173.97
it — 8.41+2.04"" 438.17+218.93*
7 e K e 40 12.04+1.59% 718.17+256.71%
3875 AL 117 943+1.83  530.25+189.37

234 10.86+1.61%  648.174190.66
468 11.77+2.63%  705.671153.03%

3R e e 77 B 2 TgM & BB B T e (P<<0.05),
2 B3R B FORL AT DL 3 O N BR A AR oL, 3G
IgG. IgM &&E.

3.2.5  FIBHRURLN /N R H NF-xB 15518 2%
FREERRIAAK PRI gk 12 fis, 524
MR, BAYAHBALH TLR4. MyD8S TRAF6.
NF-kB p65. p-IkBa~ p-NF-kB p65 mRNA ik /K-
BETE (P<0.05); SEAHELE, A leskmd
FH B ok b L =74 TLR4 MyD88 NF-kB p65 -

H1gG &

EEIE (P<0.05. 0.01), ZciEhkmEs

F 12 FIFFFAS BB/ R e E K TR AN TLRY. MyD88. TRAF6. NF-kB p65.

p-IkBa mRNA Fik/KF T 3E L (P<0.05. 0.01,
0.001), 7 Jig Wk e 2H AR 77 Bkr = /) B4 TRAF6

mRNA FRIEREN (X+s,n=6)
Table 12 Effect of Jingfang Granules on TLR4, MyD88, TRAF6, NF-kB p65, p-IxBa and p-NF-xB p65 mRNA expressions in

spleen of cyclophosphamide-induced immunosuppressive mice model (X £ s, n=6)

p-IkBa- p-NF-xB p65

3 Al (kg ) mRNA AR RIE &

TLR4 MyD88 TRAF6 NF-«B p65 p-IkBa. p-NF-kB p65

A — 1.0340.31 1.0140.14 1.00+0.10  1.0240.22 1.0140.16 1.0140.16
T — 23840297 2.7740.15"**  2.08+030" 22540077 2.73+0.13" 2424041
I Tk e 40 1.2540.12%  1.594+0.23%  1.1440.19% 1.124+024%  1.100.29% 1.15+0.23%

il SE A 117 1.81+0.34 2.60+0.46 1.73+£0.42 1.77+£0.42 2.09+0.31 1.56+0.45%
234 1544026  2.06+£0.10¢ 1384022  1.434+024*  1.76+0.13%  1.37£0.07%
468 1.344026%  1.90+£0.09%  1.194022% 1214+022%  1.3940.32%  1.194£0.27%
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mRNA Fik /K12 Z AL (P<0.05. 0.01), /Jiehk
W 2H NI 77 0K 2% 1 77 B 4H. p-NF-xB p65 mRNA %
KT R BRK (P<0.05. 0.01), FHIIRBEELE ]
DA BN R D RE S H, RIN TLR4. MyDSS.
TRAF6+ NF-kBp65+ p-IkBa~ p-NF-xBp65 15553
Tt 151, FRIBH TURLEE 24 5 vT DUE 25 250 /N BR S e 1
Nl TLR4. MyD88. TRAF6. NF-kBp65+ p-IxBa-
p-NF-kB p65 ik

4 g

HIHERZE - MRANERNEY, HARE
OER, 32 EE ] TLR4/MyDSS 15 58 B &
FOR VR R R TR T AR B KRR —
Rl & K FEA YA R B 28T 2, LR
WY, R R AR REAHI I 5, 2 B /R
YA A (PRI . ERELHAR. T 4000
) BH D, A5 T R IO R e
B Ly e B P S N AT i i R T R
1, AR AR AER, T DNA &
B, ARG T, R I s P
W nT ks B k4B Th g, H0H] B 40 WAAH CHT
A, A T A0 A3 AR e 928 s R 4 ff e
T G A IR RN A R Rk ), B
PURBAR G ThRERRAG o AN TR B IR 2 K
Ve L D GBI N, PRI I )
B ARSI TR

T2 A5 B R BUR VPN WA G2 7 1) — T B4
B, BESH B AR G R ML 7K, B T i LA
MR, BAREIhAEe, Hr B R b
R, FEZE5HUERERRE: kb Ea
KE NK 4. B mggirsk Egn e, Hd NK 44
3B 209 TNF-o. IFN-y ZE40 A R 1 A 4% % 2% 1
FIAEANT . RS T 40 RS g B, @ 2 ma AL
A T Ik B 4 ) 3 B 3 T 2 5 LA ) 2 i e 02
WHFERIN, IEREIGEUN RSN, R A
PR EAR E 2R T, RIS R H
I FE K, WSROI T S AT DA 3 s s
aEM, RIS .

IL-2 &—JSHELm T 402w = i b
H, HAPURG. PURTSEIIR, meBig sl
ARB)RZEDIRE. IL-2 AMEBETE T T bk T 1 GE AN
o34k, B RERIBCIEILI B ARG EY, {2t B 40
IR R 03, TNF-a 90 RGP, &
B EH R A R R A, Ik T R A

NK g0f™= 4, fERE S REZFER, Al
TE IR EL G M R R AN B, 3G P R
5 IR HAD S DR TR, IR S 0E S R4

B BRER SR MR LE PR GY J7 T 1) 35 2B
IgG. IgM &Gtk B ik EL4H A (1 5 2L e BR AR
F, AR R DiRe. 1gG A2 IME &
B REEREE, 233 SN R
BLGUAA, AR PRONEE. IgM £ LG A
X IR E RN R EE, VIR A
HEMAL, EHUABT LS PR SR, 3
FE L35 H 2 E BRI LR A e DR . KR
IgG Fl IgM 7 5 n] DU G A LAA (1 44 9 S 205 AT
TR, ABEEIEEUN SR EICT G, RN F A
MM PR 5 S S e BR B 2 B AL, T IR B UKL
16T )5 T DU S5 5 B &, SR LA (R A v e

NF-«B 18 % 7E [ G2 I R b % 8 45
HELZER, @R 32 & (pattern recognition
receptor, PRR) K FFURMNE . M HZ AL, Hik
IxB ¥4 o(IxB kinase o, IKKa), IKKa 21t IkBa,
# IeBo FEALAR B, E H I NF-«B 7R
FRIAFE RS RE, 24 TLR4 R R ARG, R
H:kEH MyD88 45519, H4uiiN=-1 2k 4H
KPME-1 C(interleukin-1 receptor-associated kinase-1,
IRAK-1) #iMeit H 5 TRAF-6 TR E &4, %
IxB H S &Y, %5 IkBo Al NF-kB p65 WIERERR
1k, 1 p65/p50-IkBa RE MR, WiFEA p-NF-«B
P65 AZIEAL IS REME AR A AH OC 2 S 40 M PR 1 & il I R
B R RAEF G e AT, AT HRIE, TNF-
o IL-18 BRI 5 3§ Y17 AE NF-xB IAH N 25 507
B, XL TRIA 2 NF-«B IHTERI RS . A5tk
IR 17 UKL B 8% A1 4 2 1K /) BRI o 20 i [R5
IL-2. TNF-o (&8 Fhm, wl B0 7 B0k i) ge 2 il
I HUE NF-«B 5 538 % R WA S Dige . T
AT AL T NF-xB {55 il #% - TLR4.MyDS88.
TRAF-6. NF-kB p65. p-IkBa. p-NF-kBp65 JL/M5%
St ()R SCHEAT A3 AT, R BRI B R BT DL 3 PRI
TLR4. MyDS88+ TRAF6 NF-kBp65+ p-IkBa p-NF-
kB p65 mRNA [k, 156 IAI 57 R0URL ) Ho 28 1 15 3
PER BT NF-«B 15 5 8BS

AT I B R AR, IR
B A 1 BEAE TR 0L B AT S A TG It . 45
REIR, FBGERA LOES IS MENER . WAR
KA BV T 25 S B IS B e Ak Py s 4 i 2
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H. BRI CamE . T 405 6omE LA N
SR PR - B R IR SR e R . RIS, e i 5T A
NER AP AR, BOUF T ) B UKL I G2 T v
PR JRIBT RO T DA 35 OO B e S I R /D
A E I, R g IL-2. TNF-a &5
BREH IgG. 1gM F&. g BHLHI R,
7 UL 1 PR TLR4 MyD8S TRAF6 NF-
kB p65. p-IkBa. p-NF-kBp65 mRNA HI#i5, 1EH
T NF-xB {5 518 i K A5G0 S/ E F o ASHIE e N
77 TR 38 58 G2 P 24 B 24 80 FH AR A T R AHiE A
FORSCRE, AW EsE 7R A B 5 AR 2k
PR T BB A RS M
FBAR PIAVHEHFRAREEF TR

BE 3k
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