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1 E:HBY WIALUE Codonopsis Radix Kb R fE A AN AT AR ML MU 2 T- TR ER NG K BRAZE R B3k K 1,1-
TR 2-ZIHEERE (DPPH) Al 2,2- 34 XU~(3- LI IR FRIE L INR-6- T IR) — 8 kh (ABTS) 2 Fiik, HERLGKIPHIEHRIMIL
AT RS . BT RIS K RS, 4A FIRERITIC ARSI SURAUKRIS SR KSR T T 70, i S5 2K R
By SR R e SR B AR T e A SR ELISA ARl & 4K BUiE h B 30 (motilin, MTL). BHE (gastrin, GAS).
M VEMEAK (vasoactive intestinal peptide, VIP). yEXiEF (amylase, AMS). RERSERE T--o (tumor necrosis factor-o, TNF-a)+
A4/ E-6 Cinterleukin-6, IL-6) F11L-10 7KF; RABARZE-FL (HE) JePFMEREH KR T 480 THHELR UL
L, CLEBSUE RIS R R TR 7 IR RIS K R S T A AL RO T T s 57 86R IRAMITEI S Riow, 808, KIp
SRR DPPH [ H3&EE0MmHI% % (half inhibitory concentration, 1Cso) 4377y (0.041+0.110). (0.029+0.140) g/mL; *
7K ABTS B H3E 1Cs 20519 (0.038+£0.050). (0.029+0.100) o/mL. Z5R&E TR, SRR, BRI K RAKR &
MR R, BRAFFEE. TNF-a. IL-10. MTL. GAS. VIP } AMS /KB & T (P<0.05), IL-6 /K FB&E LT+ (P<0.05),
NIRRT R BN T H8. SHRAE, SEBA R, SAHAMFEEZINE TNF-a. IL-10. IL-6 AP EA
HEZESR (P<0.05); MREUKTEAMEREES, Ut REHSKRPLCRAGTHELZA MTL KT LR SURARFIEZSA GAS /K
TG LB ZERI, ERSEAAL KR MREEL. MTL. GAS. VIP X AMS /K FHE EFt (P<0.05), %42
P+l BEREAFREEKE . SHRAFIEEMAWR, Kibasm. PRIELMIETRERI8eE . KFRIEAR
IReE B T (P<<0.05), Kpbarim. B, KFIEA TNF-a. IL-10. GAS K VIP /KF, KibartmmEd MTL KFELLK
KISEUE IR AMS ZKFRIE EA (P<0.05), KPPEUEE . FRIEL IL-6 KFHETE (P<0.05). £5i8 40K )E
PUEATEVERS SR, SR A SR of R Y5 O B S 2 R R AR TR IS THI 3 B B IR E A, BORIS S EaR A, T RE
i35 TNF-o. 1L-6+ 1L-10 ZK-FEEUIAHDE, BEHRISSUE I SRR B AR LB R . A3,
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Comparative study on effects of Codonopsis Radix before and after stir-baking
with rice on anti-oxidation in vitro and regulation of immune function and
digestive absorption in diarrhea rats with spleen deficiency
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Abstract: Objective To comparative the effects of Wendang (Codonopsis Radix) before and after stir-baking with rice on the
antioxidation in vitro and regulation of immune function and digestive absorption in diarrhea rats with spleen deficiency. Methods
DPPH and ABTS methods were used to investigate the changes of antioxidant activity of Codonopsis Radix before and after
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stir-baking with rice. The model of diarrhea of rats with spleen deficiency was established. The sulfate injection and water extract of
Codonopsis Radix before and after stir-baking with rice were given for intervention, body weight of rats in each group was recorded,
spleen index and thymus index of rats in each group were calculated. Levels of MTL, GAS, VIP, AMS, TNF-a, IL-6, and IL-10 in
serum of each group of rats were determined by ELISA. HE staining method was used to observed the pathological changes of
duodenum and jejunum of each group of rats. The effects of Codonopsis Radix before and after stir-baking with rice on diarrhea of
spleen deficiency rats in terms of immune regulation, digestion and absorption were compared. Results Results of antioxidation in
vitro showed that 1Cso of scavenging DPPH free radical of Codonopsis Radix before and after stir-baking with rice were (0.041 +
0.110) and (0.029 +0.140) g/mL, ICso of scavenging ABTS free radical were (0.038 +0.050) and (0.029 +0.100) g/mL. Compared
with control group, body weight, thymus index, spleen index, TNF-a, IL-10, MTL, GAS, VIP and AMS levels in model group were
significantly decreased (P < 0.05), while the level of IL-6 was significantly increased (P < 0.05). The pathological changes of
duodenum and jejunum were severe in model group. The treatment of each experimental group had different effects on spleen index,
TNF-a, IL-10 and IL-6 as compared to model group. There was no statistical difference in thymus index between low-dose
Codonopsis Radix group, the level of MTL was not statistically different between medium- and low-dose Codonopsis Radix groups
and low-dose Codonopsis Radix after stir-baking with rice group, and level of GAS in low-dose Codonopsis Radix group had no
statistically difference. All the other groups could significantly increase the thymus index, MTL, GAS, VIP and AMS levels in
rats (P < 0.05). The pathological changes of duodenum and jejunum were ameliorated in different degrees in each treatment group.
Compared with same dose group, spleen index of high- and medium-dose Codonopsis Radix after stir-baking with rice group and
thymus index of high- and low-dose Codonopsis Radix after stir-baking with rice group were significantly increased (P < 0.05). The
levels of TNF-o, IL-10, GAS and VIP in high-, medium- and low-dose Codonopsis Radix after stir-baking with rice groups, MTL
level in high-dose Codonopsis Radix after stir-baking with rice group, and AMS levels in medium- dose Codonopsis Radix after
stir-baking with rice group were significantly increased (P < 0.05), the level of IL-6 in high- and medium-dose Codonopsis Radix
after stir-baking groups with rice was significantly decreased (P < 0.05). Conclusion  Antioxidant activity of Codonopsis Radix was
enhanced after stir-baking with rice. Raw and cooked slices of Codonopsis Radix have obvious therapeutic effects on diarrhea in rats
with spleen deficiency in therms of immune regulation, digestion and absorption. Codonopsis Radix after stir-baking with rice is
obviously stronger than raw products, which may be closely related to the regulation of levels of TNF- a, IL-6 and IL-10, which
demonstrates that Codonopsis Radix after stir-baking with rice can harmonize stomach, invigorate and relieve diarrhea scientifically
and reasonably.

Key words: Codonopsis Radix; Codonopsis Radix after stir-baking with rice; anti-oxidant; harmonizing stomach, invigorating and
relieving diarrhea; digestive absorption; immune function
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Nt DRI S BRI RIS
5 Sl AR T FH 25 4R St R AR

1 #H
1.1 Zh#f

Ut 256 e B H N A8 B R T S B AR B A
"], S HN R R E B B 6 AT 2
HOE N BHEY R AL 2 C. pilosula Nannf. var.
modesta (Nannf.) L. T. Shen ) TF-1#4R .
1.2 =4

6 Jil % SPF 2% Wistar KR 144 1, HEHESF,
ApiE (200420) g, W E HRH B 25K SER 5)
Yirbaty, FWIYERTIES SCXK (H) 2015-0002, %
T T H R B 2 K 2L SR s Py b0 SPF BB,
BE 18~22 C, MXHEE 50%~60%. 3%
SIS A H R B 2K A R SR A E AN A
FIELRE, $BFFA 3R .
1.3 @5

DPPH (#lt5 1989-66-4) W H A s ALl Tk Ak
X4t ABTS (iS5 A6000020001) M H i
T TRERMARAR; ToKOEE. SR
RAHTAE s ARG 4K RSP (it
5 1911091D) W H RKE S A RA R Bk
FEAVESHR (65 61909042) W H % K25\ 4 A5
AT KEE3hE (motilin, MTL) ELISA 7
& (it 'S L200811647 ). K B I 2 i 1 By Bk
(vasoactive intestinal peptide, VIP) ELISA 7%
(#t*5 L200907040). K Hi#h%& (gastrin, GAS)
ELISA {7 (b5 L200907043) Iy H #iM AL /R 4=
FAARAR,; JEHE (amylase, AMS) ELISA
WA (5 09 / 2020) W4 H 7 58 A LAt
T KR E 4R %-6 Cinterleukin-6, 1L-6) ELISA
Ril& GitS A30600115). AR IL-10 ELISA &5
& (iS5 A31090324) T E TN BRNEPrH AR A IR
oyl KRR PRSE Rl -F--a (tumor necrosis factor-a.,
TNF-0) ELISA ikl & (it 222131-001) W H %
Invitrogen 7wl 4%2 5 HA i3 FH 23 20 2] o
(5 69111800) & H ALt 2= A BHE A PR A 7 5
HARR-FL (HE) Q). ol IRER (it
5354 G1005. G1005-3. G1005-4) [ atiX &
e IR R R A A
1.4 XE5

KQ-500DE AU A g vids (R LTk A A3

HIRAF); BP211D HH 7K F (f#[F Sartorius 72
AD; MH-1000 B #E (bt BHT AU G IR
AH]); DHG-9240A B IR ST (Ll
—HRHE AR AT ) HHS-11S A% B AR IR K 4R
(bR EACER DI TG16B A & 2k B LML
(EIRT RTINS B BR A D; Epoch Bbril (3EE
BioTeK /A 7]); RT-3100C %4 F &yl CERAtAE
WA AR AT ); KD-BM BUAHH]L CIVLE &%
TRHEAZS R Z A RAFD; 2016 B AL (fl
Leica A F]); RX50 BYERGEE (T s FA S A R
AF]D; XB-20 B EALH VKM CT 08T 2 AR I
MHEBRAFD.
2 FE
21 WRBRAEEE
211 SUEBRA R BBEH B8Rt
ZBRAI, Veif, s8R ZAIM /K ER L 15~20
min, (i 3 h, VIHHKEEN 2~4mm B R, BT
Bt 50 CHHRE, HU & .
2.1.2 KBLURSBUT GAVI) e Bas
S, RKEER ZERIRE G, B, iH2K,
JiEE (100 kg 56%, HARK 20 kg), &AM, Zid
TR “PEIR TIE” M8 & =TT 250Tite 5 58 o
2.2 MENWTEMNE
221 AEERSIS SRl EEUE. KIS LUK
K Gk 357 41259, MERRE, BRKKES,
BN 250 mL Z& 18K, [RIRHRE 2 Ik, &K 1.5 h,
2k, JE, HIFENEW, WUERYEZE 0.1 g/mL
Vs, BN,
2.2.2 DPPH HHZEIERREEIMEL DPPH
K ZBEBE R E A 0.1 mmol/L 59 TAEWR, H Atk
Sl VA VRURR B 1 0.10. 0.08. 0.06. 0.04. 0.02 g/mL
IV, FE 2 RUORE S i R DPPH T /B 7% 100
uL F 96 fLER . BELEE 30 min J5, K EEFRX
Mg 517 nm ARFIMROERE (A {H, LA4EEZ C AFH
PEXTIE, 1H5 DPPH H HEEERRZR, DPPH ik
e FH 2R HR B Chalf inhibitory concentration,
ICs0) RN

DPPH H HZEERR 2 =[Ao— (Ai—A1)]/Ao
Ao NANNFE S ) DPPH A {H; AiCAFER S DPPH V5 A
{H; A1 RVEFS DPPH I A fE
2.2.3 ABTS HHAEIERREEJMEL g F 4K
BLHI ¥ 7 mmol/L ABTS ¥ 5 mL £l 2.45 mmol/L
K2S:0s ¥ 5 mL VR & =4 ABTSYH i, B
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E#E 12~16h, 15 ABTS TAFW, %M. f#H0
B ABTS LAEW 1 mL, fngbiid Kk s
734 nm At A {89 0.700+£0.002, A . T 96
FLAR 2 0l K %5 0 NS R iR &=k B (0.10~0.02
g/mL) FOIFESAW 40 L, I ABTS LAE# 160
pL, BEEERE 6 min 5, KRHMFROONE 734 nm
AR AME, 1T ABTS HHZEIERAE, ABTS [HiF
BafE )1 1Cs0 715

ABTS H H#:E R 2 =[Ao— (Ai—A1)]/Ao
Ao N IIEE S ABTS A fH; A NFEM S ABTS G A
fi; AL R¥ETIS ABTS 1) A i
2.3 FBEEIESAYRT LR
231 4UE. KRIPLURE KR IH] & AR AR
L HTHAR T, FRELGUHE . KIS IR %% 312 g, Jn
AN 10 58K, [ERIEE 1 h, e, LR 2 K,
HIF 2 RIEM, KIBIRAESE 1.62 g A=24/mL, Bk
454 505 mL, T —20 CIRfE, &H.
232 M. EEERGY CBERMERIRET dET
144 A Wistar K, &bV R 2 9 4, FH
16 A, 43 Al Ayxt BEZH AU ZH | B4 4 (0.5 mglkg)
HE ML B KFE (16.2. 10.8. 5.4 g/kg)
H RIS S . H KGR (16.24 10.8. 5.4 glkg)
Ho BrxfHAS, HARFHKR ip FlM-F (05
mg/kg) MU, 1 7/d, FREHERL 15d; X HRALE A
75, BHIFEEYOK. SRS R EIIE, BIEmd ip
BRERRA G At E R DY, U AR A &, . K
A ig SUEFKIPEURE KRR (20 mL/kg), *f
FRAH RIS R 2 ig S ARARZE IR, 1 Ik/d, 4R 15d.
RZGE], BRATRRA AN, Hop S H RS
233 KR—MOREMWEE 700l KRG
BRT G KR 20IR97 e I —ROIRES, BFEAmE. 3
TR WHIE. HIRE . KL BAAERAT
MR, R25% 156 R4 RRBEZS, Bhok,
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1 gRKbaiErmaEtEns
Fig. 1 Anti-oxidant activity of Codonopsis Radix before and after stir-baking with rice

2 XTHR4H (A Al) S51R8UE (B, Bl) KERHI—RKT
Fig. 2 General state of rats in control group (A, Al) and model group (B, B1)

R1 QEKWHIENEEERRARENTM (X+s,n=16)
Table 1 Effect of Codonopsis Radix before and after stir-baking with rice on body weight in diarrhea rats with spleen

deficiency (X + s, n =16)

— 5 i &g
Al NG +g™) SERAT EhE Bl
o} 8 — 180.95+11.81 191.29+13.99 186.09+11.89
it — 181.284-10.03 159.65+19.462 161.46+15.472
(EAT) 5X104 180.01+17.78 157.42+18.414 186.11+11.54*
8L 16.2 182.21+27.12 163.45+23.664 181.39+24.72
10.8 174.87+24.12 161.17+22.174 188.33+14.97
5.4 180.93+10.69 163.65+28.794 183.19+27.77
RISLH 16.2 186.75+12.93 159.85+13.114 198.55415.56™#
10.8 181.95+11.69 161.33+21.894 189.04+21.30"
5.4 187.57+13.65 168.07+17.154 183.53+18.03"

Hxtie4lLbs: 4P<<0.05; HIEAI4ILLE: *P<0.05; SHIFFEALMALE: P<0.05, TEF
AP < 0.05 vs control group; “P < 0.05 vs model group; *P < 0.05 vs same dose of raw product group, same as below tables

e CBRCAN IS SRRERIZ R HiE 2 B
TIEH, MEEHEE (P<0.05); S5HHFEf®
an AL ECEL, KIS S0 v 7 B AR T L T
(P<<0.05) . 3 BHEL S FNK D S0 5508 1) 0L~ S5 it
HERBARREASCEER, HRar SR ik,
3.3 IEFREM
331 XPRRAEARFEEIR M Wik 2 For, S5XF
MRAH b, BEYZH R SRR, M i dia £ ie B e
ik (P<<0.05), REJIEHRY). HEAALLE, %
Y2 RENE R RO B R (P<<0.05); BREUTEALH]
BAN, HRSHHARBBAHEAR (P<
0.05); SAHFEFIEA MALLE:, KbLrm. H7)
EHMBIRBET S (P<0.05), KibarsE.
7 2 B e H e B T R (P<<0.05). REALUHE

YNGR YA PN YY) SRS AL (B
M, HRES SRR A

332 XKW, RAERTHCIEFRRm
L 3PN, SXTHRALE, BAYLH KR IMTE TNF-o
Ko IL-10 7K R (P<<0.05), IL-6 /KT &
T (P<<0.05), RGBT, SHEMALE,
B R RIS TNF-a & 1L-10 7K B & T+
(P<<0.05), IL-6 /KT-BHEFEME (P<<0.05); A [H
AIEA AL, KBPguim. d ARFHIEH KR
IM3E TNF-a. & 1L-10 /K FEIEFHE (P<<0.05), K
WarytmE . HRIEARKRIME 1L-6 /KPR
(P<<0.05) . LT FOKIS LU G % SEREAH AR
B 77 T HA — 2 BT ER, BRI S 9 1
BN,
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R 2 QUEKIEIEXEEME KRR (X £s,n=16)

Table 2 Effect of Codonopsis Radix before and after stir-baking with rice on organ index in diarrhea rats with spleen

deficiency (X £ s, n = 16)

25 51 7/ (g kg™ MU (mg g71) 48 %0 (mg g7h)
pagit — 3.25+0.12 2.1840.15
Y — 2.28+0.16" 1.144+0.29°
(T 5X10 3.02+0.21* 1.98+0.25
gt 16.2 2.74+0.17" 1.6240.32"

10.8 2.55+0.23" 1.5540.37"
5.4 2.54+0.16" 1.4640.30
Ko 16.2 2.95+0.28" 1.8140.30"%
10.8 2.76+0.13% 1.76+0.21"
5.4 2.71+0.17" 1.6440.25"%

£ 3 GUEKIETEX MM EARME S TNF-av IL-6 & IL-10 KFEHISM (X+s, n=16)

Table 3 Effect of Codonopsis Radix before and after stir-baking with rice on TNF-a, IL-6 and IL-10 levels in serum of

diarrhea rats with spleen deficiency (X £ s, n = 16)

2 7E/(g kg™ TNF-a/(pg mL ™) IL-6/(pg mL™1) IL-10/(pg ML)
pagisl — 71.4442.27 36.14+2.75 37.39+2.32
it — 415412422 59.58+2.384 18.59+1.434
(R 5X1074 68.04+2.39" 38.03+2.16" 36.68+2.42"
8% 16.2 57.11+2.84" 48.56+3.44" 30.16+2.43"

10.8 54.06+3.54" 48.15+2.94* 27.13+3.02"

5.4 51.11+2.70" 52.98+2.57" 30.17+2.23"

b ST 16.2 65.81+2.93"% 44.71+2.65" 33.62+1.81%
10.8 64.18+3.03"* 40.73+1.66™ 36.20+2.43"%

5.4 57.40+2.61"* 49.13+3.74* 30.144+1.47*%

333 X KREIHMIBBUH TR PRI Wik 4 fr
N, SRR RS, BOZH KRS MTL. GAS.
VIP 2 AMS 7K-F- B A% (P<<0.05), K BHIGE AL
Ui, SERALE, BRauset . GHEH S KDL
FARFITRAXS MTL RSUEIKFIR AN GAS 5205
Baut =g X, HRSaZiH KRG MTL.
GAS. VIP Jz AMS /K-F#H T+ (P<0.05). 5
FRFFE AR MA LR, X T ifiE MTL, KISEUE &
FEHAR T LU N EH (P<0.05); XTIk

GAS [ VIP, KIbLrsnt Mfl s HA B3 %= R
(P<0.05); X}FIiE AMS, KIbous bl A
TR R EA (P<0.05). FMLUR M KIBLL
FERTTH AR SORE S5 J7 T HAT AN [FIRR B2 R 9 1R
s BRI SR E N B .

334 XRE/NaHLRE =R K 3. 4
Fiis, SRR+ =85 2 b B i HE 51 5
55, MRIETERE, A T TS B S B R Tk
BLM, MMERIER . S55RA R, BAHK

R4 GURKIRTEXEEMEARIES MTL. GAS. VIP & AMS KFRIENE (X+s, n=16)
Table 4 Effect of Codonopsis Radix before and after stir-baking with rice on MTL. GAS. VIP and AMS levels in serum of

diarrhea rats with spleen deficiency (X + s, n = 16)

2 I E/(g kg™?) MTL/(pg mL™) GAS/(pg mL™) VIP/(pg mL™1) AMS/(U L)
xof HE — 4032.03+436.74 207.32+15.20 478.80+34.37 433.12+30.92
FETY — 3266.96+223.21"° 99.37+10.16" 368.70+33.74" 317.35+24.36"
FAT+E 5X1074 3950.70+373.04" 181.03+11.27" 460.18 +21.46" 401.23+27.34*
8% 16.2 3624.20+228.12" 148.11421.05" 421.84+38.93" 364.35+33.98"

10.8 3482.79+382.40 133.514+-16.33" 419.62 +29.15" 356.89+34.72"

5.4 3403.07 £337.02 102.36+-12.25 405.02 +33.41" 350.33+19.92*

KLU 16.2 3892.51+383.10™ 167.46+17.93" 458.18+24.13"* 388.45+24.55"
10.8 3706.14+230.99 183.204-12.01** 465.08 +27.03*# 405.49 +28.08"#

5.4 3519.56+299.04 164.404-15.97** 445.49 +26.51* 367.90+26.85"
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E3 FEKRTHALRKREBYIRE (HE, X200)
Fig. 3 Pathological sections of jejunum of rats in each group (HE, %<200)

KISEH 16.2 g kgt KISEU5E 10.8 g kgt KIBL5E 5.4 g kgt

B4 FEKRRTZIERALLREYIRE (HE, X200)
Fig. 4 Pathological section of duodenum of rats in each group (HE, %200)

R AR AN I R L AR R T T B R R IR E iy sede, LRSS IR R . HE
AR Ve, AN, dHLIRIEE B SR RIR, IR, BARBREE; SUEhRIEARKIEL
MRREGEHISEAT S, MURESAA ORI, SCGIERALM SRR b R g A e, ar ik
el iR, AR, SRR, BT B RN, (BRI P S5
e sOEmRANK GO R PAEAR  FEEAMALE, RPLUem. hREHAREER
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J¥ b Rz G R B R e
4 itig

WwH HABREMRE, fiEE. fLAamfE
FIW3, AHF AR DPPH At ABTS 2 RG34 1
SU KIS B G PR, 45 R WK AT i 3
SRR RSN A IETE . Cail IR, Sk
Y] PR D-FFLHE 15 510 52 2/ RIS H &R
5l (alanine aminotransferase, ALT) Al
il Calkaline phosphatase, ALP) 3&tE, Hiim#
YERI AT BE ST/ RNA (miRNA) #E kA 5%
IbAh, BRI, 22l D-F FLE R
/I R AR P B SE AL P B AL (superoxide dismutase,
SOD). A Bt H ki %k ¥l (glutathione peroxidase,
GSH-Px) iEMELL & GSH /KT, #m i K1, i
MARFETUCEEAEA, HALHI AT Re 5 58 9@y L4 % 9% )
e JERR E B3 LU i A R0, HER L
AT RT3 98 2 22 W I A A T 1R

M RRIMAEGZ IR, IEIRE 2 2R, RNk
WUV EF IR, MR “MBNERZAR”. R, B
R, AANRENITH ARG, X AR
A E LR DAL . R RAgiE, WS 5K
BREWOS AT, RIAHHE ., [, BE.
%7 KPR RR R R . 8O NS B,
H i SRR L “AgRiz i A, %48 A,
TEIBTALIEDRE, FRIMTEENR, BEEERHIRSH A
M ICHRZ e Tz NIRRT R Y7 R
SR AR BEETE. AREE. E
FIEY Bl KK, iR R IEE 7 17, SKIb N
] RGNS B WAR R T2 —, %S 5RIE ]
DA 58 245 ) F0 B VS VR

P REIF A2 A B 0 A 22 DL IRIIE 2R 22—, R R Bl Ase
B R 0T B 1B 0 RO R R o PR B A Y
AL RTEF B AR R (U0 €75 Nk IRE
KE 5 R BEVE AR BRI IS R G
eIt FEVE . S B A S B AN R A XU R AR Y
TRl B I AR 5 e i R S 2 R A
DL FEAER AR mSFE e Aokl
BI04 ) R RE LS A A28, AR 0K FH A ot P 42 o)
UL TR 2 ) P A 25 245 A RSP A AL A 11
WG R T, A I R SO 72 ) B RS R0 i o,
FIETE FIREEH AR, 2GR E RS
ThReZ BE ], BSTIERAR L R G D REARNT &
#, NI AR B IRVS . TH9E 2SR

AR 2 AE A AL FADRE PR 2O, ik A, 2 (AR P ) o T 5 7
LR IE /) SR B BRI 25 R B0 97 IR LS
(IAE AL A3, R I~ 50 MV AR 28 /)N B
B BTOEEE. $E . LM, Wi, (RN, 1B
HE. fEE. MLABER. gEEd. WEEmER, A
I3 D-AHE K AMS & B 45 B 5 B I I ~F T 2
(PR R RS R TE — e P2 b s Bl 1 2R ABA 1 B X
A7, FERIURI R R R UE A S FE AR AT PE,  ELA
R R, nrfEtkly, S TEEL, KR
KH ip RSP B RS K RS RY, 45t 15 d
AR S SR RAREAR L, R R Rzl HE
B FEE. nghb. BRIRBIS™E, BEOR g
Fisl, 2B esh. JURNHFLIC ), [EE. 5
PUEL, SZUMAHERRI S, R N, BIRNALR
B A TFR AR JE AT G A v B2 24 27 2 T B 0 43 2 1
M) “CHERRIESERAME” K& “BREEAbRE” 22,
SEAAH KRR . BATFEE. MRRTe % g
MTL. GAS. AMS. VIP Z&4gtrty) Sx ALK R A
REMEZES, RIS K RS G 5.
2SR EOR S EA LA I Th eI P Fahs, Mg
IFE e i i 8070 502 R B W S R B LA 2 401 i S 3 7K
SRR o ) IS SR S SR K R PR R 4 2
551 B 48 £ A B AR, S50 R AH B o B s 2
B AT LAR 0% 77 R % . TNF-o 2 R E
Wk £ L = A R S 2 TR T 2 KA R 7, 7R 3 R
e EEAEH; IL-6 B S E AL, ik
ELAN A A b R AR o i, TEAS M i AR, IL-6
(13t FBE 2R 0K 2 i b Bz A L P E AR IR i, (S G
RIFEPERG N, A b 2 R IR i B 28 A 28
IL-10 % CD4" Th2 BN R#E™ 4=, /&4
G J%% LR AP T R 124 ARAR TR R, AP
B S B A A R FR MG TNF-an IL-10 7K°F
O S PRAIG,  1L-6 ZKSF IR F b, R IH IR AT (M LA
TPEINRE TR SURE KK fG v] 235 38 0 L 5 /)
R P A A I R AR 55, R VR A R TV R K R
M3% TNF-a. IL-6+ 1L-10 7K°F, 535 B4 i R it ys
KR REIRE, A RGhFFK IL-6 A3 5 TNF-a.
IL-10 7K, 7585 oKD 5 2 0 WK IR I 1)
TR IER . BRI, S 2R %
P e I EE YNGR, e S G T
RSy AT REiE I 4% TNF. #2558 7 p65 (RELA).
IL-10. IL-6 S80S, T 42 iR(E 50, &R
g & % R M 4 ) 8 C nucleotide-binding
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oligomerization domain, NOD) #£52{A15 5 i 4%
AR KA BN LR S0 Dy R A /R A 1281

MTL S/ A T 48 A0 225 iz 1) — IR 2 8
., HIFEDReLm B pEr Gz, FERel
B H AN B 2 s B IR W4T, K
W, W K B e iR &L 1ENIATT B
REM 55— PR, GAS 1EIHALIEIZ S BT IR
AR 1B S DI RE I K45 5507 T A A8 B 2T
YRR, i GRS AR, (et B miE T B EE .
B R JRBE )& R LRt B ImIE R H K,
et bR A Z R M35 . ik, T
7 MR DNA. RNA. EAFRKEK, BHEE
% 8 g e 8, AMS 2 —Fh B B (RS AL I
R R R s SERT BN R, HUAA
PITHACTHRE AR Z RN . VIP S2 1T X AP R
a5 B s s EEZ ML, BgEes
TR TEVH AL R G 1) 32 B FH 2 87 sk i iE T L,
HAEEE FEAGZNL. WiE- AL TN FE L1
P, R A ST R 3 P 8 7K 7 R E AR5 1 40 WA 2O
VIP 73 55 vl 8 B W sh 71 A o b D e 25l 51
[~V RIS B A, IiE sy 2, it
T BUETE R AHE TR I, B 2K BRIMLTE MTL.
GAS. AMS ¢ VIP /KT BEM TR, &4
254 KRR IS MTL. GAS. AMS & VIP /KP4
ANFEREFEF R, HOKIBEURAE i WA e o e 7
L T-80% .

gx b, GUE B RIS S AT T v R TS /N BR
AMS. MTL. GAS. VIP. TNF-a. IL-10. ffFtE
BRI R HOKF, BEAK 1L-6 ZKF, AT o BB
WHERER, HORISSUE A0 B AR V576 3o B3,
R KIS S A B R R VS B R A B
SR BRI SR T 1 R AL R G0 7 THI
VEFHZ 5 T e INLHID AR ORI H . P, A
PR EEAE . ILERSED, 580t
&, ARTER, BRRITBIERE W S0k )E,
PR T SRS E AR B A Ly, BARARAE
J& 82 2R FHE & RO A i - 5B OG RE ( UPLC-
MS/MS) iS5 .
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