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HE. A A G k4H % (Pulsatilla Decoction, PD) 22 # i 5 (Damp-heat Diarrhea, DHD) X & & W £ £ 5+ [ 2 4
Wk, R 48 RAEM SD XK ALy A= a8 (NC), # A 4 (ModeD ., A& (SH), @ k5% &% &4 (PD-
H) ., 9k8HFATAPDM, @XFAHRKAFTHPDL). IGHESE+HAZETHERIABAE "L LR £
#S KA DHD #A, BAEEZRAHE, PDAXKAS A 0.752 g¢/mL(PD-H), 0.376 g¢/mL(PD-M), 0. 188 g/mL
(PD-L)#EA#EF LT, SHARNCAXRAFZTAZLKET, 8 1K, #£45d XBHH, LRXACRETA
REEEA, ARZERE, RELRBTLFAILFENFMN TP X E@RET; RES.F. B W, FHAEE
F AR REWMMARBITREARFIRFAMN K ER L, R, RR & R BB %4 % AR mRNA &
BAKF. AEREF, 5 NCAKEK, Model AXRARARZ. hMETEAEBEK, o . . W, FRESHHHIF
LA (p<<0.05), # & A (Lymph) . £ Mm% (Mon) ., F ¥4 m kR (MCV) 2 F BAK(p<<0.05), ik
o b4 3T E (Gran) . & @B H 5 ¥ (Lymph %) | 4028 #e 3 (RBC) . s 4 (PLT) 8 ¥4 & (p<<0.05), f ¥ 1L~
18, IL-6 KFRF EFH(p<<0.05), @A LA L. BAERNREE, A5G EMAE K, FKREEHKE R
VL BBE RO GE RS UETAAL@ER, BAEGE/BEREV/O B EFEIK(p<<0.05),
® # 1L-1B, 11-6 #= IFN-v, TNF-a, IL-17 mRNA K+ 2 F & (»p<<0.05), 11-4, ZO-1 mRNA K F 2 F KK (p<
0.05), TPH1, KMO, IDO-1, MUC1, MUC2 mRNA & -F 2 % 7 & (p<<0.05); 5 Model 28145, PD-H 44 X &
Lymph, MCV £ ¥4t % (»p<{0.05), PD-M 8 X & Lymph, Mon, PLT # 2 ¥ ¥ 1% (»<{0.05), PD-L 44 X & HGB
B EHAL(p<<0.05), MCV 2 Z 4 & (p<<0.05), PD-M X &M I35 % % % %1% (p<<0.05), PD-H 44, PD-M 41,
PD-L 8 K R MME 35 539 B F H1K(p<<0.05), PD-H 28, PD-L 28 kK & M Jk . ‘B ME 35 4 8 F 4% (»<<0.05), PD-H
M PD-MABMKELRZE HAEF BAERER—  RELEHUNIL, MKW S RMFEF . 8RE R
BOSLEEREAAamRZE, PDHMAREZE/BERERE LA (p<<0.05), PD-H @k 11-18, 1L-6 4%
B HEBAL(p<<0.05), PD-H %41, PD-M 22, PD-L 28 @ #% TPH1, KMO mRNA & ik K F 8 % B4&(p<<0.05), PD-H
28, PD-M 22 MUCI mRNA & ik K F 2 FB4K(p<<0.05), PD-H 4, PD-M 21, PD-L 42 MUC2 # mRNA 4% ik K
PR FBAL(Hp<<0.01), PD-H L, PD-M 21 ZO-1 mRNA R A K FHIEFAH(Hp<<0.0D). XA GLFHTUR@
FRERERS, AEERBRNRM, RBHBBEAES G, S BT k.
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Effects of Pulsatilla Decoction on the Barrier Function of

Ileal Mucosa in Rats with Damp-Heat Diarrhoea

ZHANG Lifang, JIANG Shengming, MA Qi,
DU Hongxu, BI Shicheng, CAO Liting

College of Veterinary Medicine , Southwest University , Rongchang Chongqing 402460 , China

Abstract: To investigate the effect of Pulsatilla Decoction (PD) on the mucosal barrier function of ileum of
rats with Damp-heat Diarrhea (DHD). Forty-eight male SD rats were selected and randomly divided into
blank group (NC), model group (Model), self-healing group (SH), pulsatilla high dose group (PD-H),
pulsatilla medium dose group (PD-M), and pulsatilla low dose group (PD-L). The rat DHD model was in-
duced by the complex factors of “high sugar, high fat, high heat, high humidity and enterotoxigenic E.

coli”

. After the model was successfully established, rats in the PD group were treated with 0. 752 g/mL
(PD-H), 0.376 g/mL (PD-M), and 0. 188 g/mL (PD-L) by gavage, respectively, while the rats in the
SH and NC groups were garaged with an equal amount of saline once a day for 5 d. During the test period,
the changes of body weight and food intake of the rats were recorded; at the end of the test period, blood
was collected for the detection of hematological indexes and determination of plasma inflammatory cytokine
content. Heart, liver, spleen, lungs and kidneys were collected and weighed to calculate the organ inde-
xes. lleal tissues were collected for pathological and histological observation and detection of inflammatory
reactions, and expression levels of the genes related to mucosal barrier and tryptophan pathway. The re-
sults showed that compared with the NC group, rats in the Model group had lower feed intake, lower
growth rate of body mass, significantly higher heart, liver, spleen, lung and kidney organ indexes (p <<
0.05), significantly lower Lymph, Mon and MCV (p<C0. 05), significantly higher Gran, Lymph% , RBC
and PLT (p<C0.05), significantly higher serum IL-18 and IL.-6 (»<C0.05), and disorganized ileal villi
with significant thickening of the lamina propria (p <{0.05). Some of the crypt structures were disap-
peared, the number of cup cells was decreased, the striatal rim formed by microvilli was diffusely missing.
There was erythrocyte infiltration in the celiac duct, the height of the intestinal villi/crypt depth was sig-
nificantly reduced (p<<0.05). The mRNA levels of ileal 11.-18, 11.-6 and IFN-y, TNF-a, and 11.-17 were
significantly increased (p <C0.05), the mRNA levels of IL-4 and ZO-1 were significantly reduced (p <<
0.05), and the mRNA levels of TPH1, KMO, IDO-1, MUC1, MUC2 were significantly increased (p<<
0.05). Compared with the Model group, Lymph and MCV were significantly increased in the PD-H group
(p<<0.05), Lymph, Mon and PLT were significantly decreased in the PD-M group (p<<0.05), HGB was
significantly decreased and MCV was significantly increased in the PD-L group (»<<0. 05), liver index was
significantly decreased in the PD-M (p<C0.05). The rats in PD-H, PD-M, PD-L had significantly lower
spleen indices (p<C0.05), the rats in PD-H and PD-L had significantly lower lung and kidney indices (p<<
0.05), intestinal villi of the rats in PD-H and PD-M were intact and neatly arranged, with varying thick-

nesses of the lamina propria, obvious crypts, increased or neatly arranged cup cells, intact striated rims,
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and erythrocyte infiltration in the widening of celiac ducts. The ratio of villus height/crypt depth (V/C) in
the PD-H group was significantly increased (p<C0.05). The levels of plasma I1.-18 and 11.-6 were signifi-
cantly reduced (»p<C0.05), the mRNA levels of TPH1 and KMO in the ileum of rats in the PD-H, PD-M,
and PD-L groups were significantly reduced (p<C0.05), the mRNA levels of MUCI in the PD-H and
PD-M groups were significantly reduced (p<<0.05), the mRNA levels of MUC2 in the PD-H, PD-M, and
PD-L groups were extremely significantly reduced (p<C0.01), and the mRNA levels of ZO-1 in the PD-H
and PD-M groups were extremely significantly increased (p <C0.01). The results showed that pulsatilla
decoction could improve the inflammatory response, regulate tryptophan metabolism, alleviate the
mucosal barrier damage, and maintain the normal function of the ileum.

Key words: damp-heat diarrhea; Pulsatilla decoction; ileum tissue; mucosal barrier

2 A3 5 (Damp-heat Diarrhea, DHD) RIS « {@AZ L5, 8 HUATESMESOR N 7 . KB AR/
R FER W N RAZAELE T, DUGIE B UE R A IHE IR, A5 Bk . DHD KRRz Rk 40
i A 2 R B PTG L VR EC AN O A B TR s DHD A7 4% [l i vh K i b B b 8 BT, FLER AT
PR 0 BEAIG . FLIRRFT 5 KIGAT I LB 5 2 TR, H I IL-2 mRNA Eikm B # EF, 1L-4, IL5
mRNA £k 5 @ ERK™ ; DHD KRB E F B . BB E A2 0 m™ s DHD {744 % Notch-1,
Hes-1 mRNA FyF A B E 5 . Hath-1 mRNA 9551k B FFRE.

F13k % % (Pulsatilla Decoction, PD) H A (5 FE 2216 ), J& i 1k 5. B3k . B, 2 A R % 5
2 R, B AR R R SR, iR IR R R R L Ty T LA Sk SO R . T R
B G IRSRT s BEDABE Z S, E AR EE . BRI BOMITS T AR, SRR R R AL R SE
PV, WCSPE R . DAk . PO 25, O RGEE IR 22 Ry . I IR R IR T BT OK B L Al TR
PEAFRIE. JTAESK, PD YA YT M 38 5 IE 19 AH DG AF 5K & BE, PD Gl i B3 R AK M 3E h 1L-2, IFN-v, DAO,
HIF-1a % CD8 7K H b B H & 1.4, 1L-10, CD4 ' PL K CD4" /CD8 " /K, &35 Thl/Th2 4 i F i
FNEOE S AL HI T PD AT @ BRAK /N B 1L-6 F1 TNF-a 7K F, B3 BEALS % H 2% pmTOR/
mTOR, p-P70S6K/P70S6K, p-STAT3/STAT3, COX-2 mRNA f ik &, M i 3 B /s BBt 95 1 45
R PD A4l TNF-o mRNA #9335 5 M 30 5 3505 0 45 o 48 A0 e e IR . A E i B B i &7 PD ol
M TLRA/NF-«B{Z 5%, T PiE#EZE, MPO, MIF, TXB2 /K, {37 55 s 4 . s
P M 45 T R K R4S i 9 0 I g

AR R SE & B, PD X DHD 45 RAFRYIRIT AR . 7T LI i DHD i 18U 4. bt —2
5% PD XF DHD K BTz 25 155 Bt b 2 B K% (o 2 I AR 1 3 3 1 5 i, AR 058 g2 57 DHD KR BRUBEAY L I DU TR
& PD HEATHE BIRYT . M KR BRI 28U 25484k . 01 i 38 25 0 B e 6t 405 . W 3l R 2 0L B £ S 1R 1K
W B ) OCHE . DA R PD A Sl DHD 097 78 B $2 L5 UL A

1 #5577
1.1 ##F#
1.1.1 X%

48 H SPF it SD KB, 7 W, K& 180~200 g, Wy [ )/ W3 se Sk L sh W A IR 7
[SCXK(#)2019-0004 ], 1 % T V4w K 2% 2l ) 2“7 Bt 52 39 % [ SYXK G ) 2019-0003 ], 3 58 i ik 1o 14 4] 5%
7d, HECRE LUK, BIEERERN 20~24 C. A BAELF G VIR K23 SC 00 F 2R (LS .
TIACUC-20210507-06).

1.1.2 ZEZRXANEMNE
K AT B8 R st Al K 2 43 B 55 1) HE BRY) B g st ARl K 2 B s 1 2 (GB14963) « VL V4 48 1% 14 f
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mn A BRA A Bl R R E XK DS 56 B0 R ik (GB/T10781. 2) : Jbatel &Kk A
B F] AR ZFE LY A (20220610) ¢ W R Lb ww 2 A MR A BR A ] 5 Rat IL-18 ELISA KIT(YJ003075)
J Rat IL-6 ELISA KIT(YJ064292) . b ¥ 4% £ ¥ &L 2 by s TRIzol il : Beyotime, [1if; Prime-
Script™ RT Master Mix(RR036A) } TB Green © Premix Ex Taq™ II(RR820A) : 5 H EAYH R ALEFD
AR T s 4 A B0 5 BT AL (BC-2600Vet) « BN Hi £ 9 B T7 L 1 4 A BRZ2S w15 58 08 Ao dL
(KDI1508A) : WiVl & Rh (& & A R A A s 4 A S E bR (A-5082) : Tecan Austria GmbH; 2%
E i PCR A (Archimed X6) : At M 5 M8 5 PR A B 53 4% 2 .

1.2 A%

1.2.1 GkHZFHAHE&

FSRE . 2, i EAEE TP by Ch E E RO B 258 8 W), G ad VU R K24 3 W) B 2 e
SR BB E L MR AR 1 Bk, MR 2020 A RRC AR N R 3 R 24 ) OC T Sk S B TG HE PR B
FISkH5 60 g, ZEJ 45 g, W% 30 g BT 60 g, fiN 10 F57KE M 30 min, KA EWEH /N KFE 40 min,
PEUSCAE VR R JE RN 8 A K AR SRR, W E R 2 K, A IF 3 WIEW, W4 E 0.188 g/mL fEN PD Lk
B 0.376 g/mLAERN PD k| 0. 752 g¢/mL /E A PD &k .

®1 ALSFHELH

i 2 B N 7 b ETRSS /g
FkH Ui 7k SUTCM-20221201 60
ZI & | SUTCM-20221202 45
#iE (i Pl SUTCM-20221203 30
BT & gl SUTCM-20221204 60

1.2.2 #h¥Hmrh AL

WY H 1 d, FRES N SDRBIARE, W 2L 48 R KR A2 HA (NC) |, B4
(Model) . HAAH (SH) . FkHFZEAEA(PD-H) . FkHF @ hHEH(PD-M), FLkHFH KA EA
(PD-L), 44 8 H AR, FHARFRE N (254+3)g. By NCAL, 4r 3 AFrBiad sy DHD BEAL, 43 5k &
g, SR R FR B, 2RA T 300 BEK. mHEEERBERN1~10d, 851, 3.5,7,94d
BT HHEKRE A mLEMW,. AHREMKHEEK, 52,4, 6,8, 10 dEEEATIK; S &R B R
11~15d, W BS THRARR 2 mL 208 Z8k, HHRREUOK, & H & E A 8 5 50 E LR
(34+1) C, BEOIETD) %IHHE 8 hy WREM B A 16~18 d. Model, SH, PD-H. PD-M, PD-L K &
T 16 d M 17 dESHWE N 3.96xX10" CFU/mL KEFFH 0.2 mL, BB H bR E LKA, NC
Tl W 7 = 5 3E N MR SR TR AR AT Bl 19~23 d, SIS, PD-H, PD-M. PD-L KB4 4
HEEORF N A PD I 5 19 d 458 Model A KB, THMATE M H @ ic A RRKFRE. RE
T, A4 RS I Ak B SR 2 TR,

2 ARSARERER

il 1o W e o A W PD Y7 /(g + mL ")
NC - - - -

Model + + + -

SH + + + -

PD-H + + + 0.752

PD-M + + + 0.376

PD-L + + + 0.188
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1.2.3 #Hakf

RIS T . PR ALK R T 1 916 45 21 K R 36 B B R 5 o A E s R R o L ML B B R A,
R4l 5 JUE 2 B i /A B 15 459 38 O SR A5 I 4 8 2. SR A 4% 2 K R Il iy 2 UG R B G T 4 V0 b vk T R
W o3 B0 43 [0 iy 2H R A T — 80 °C kAR 45 H.
1.2.4 Ak 35 AR

RS AR 20 pL BRI . MARBRBRWITIRS . T 04 g K2 3h ¥ B Bex K B F 48 br 17
Ko, 1 3 B KR M IE 2 B I . 4% B8 ELISA X7 2 156 B 5 Bk I 5 K B3¢ 1L-6, TL-1p.
1.2.5 @HARBEFAL

U 2 45 4R R B B H 80, whoK G4 75 % ~100% S M K B, RS 1.5 h, EE 2 k.
WEY R, BA, MR EEH P RR N, FEE 2 KL 100%~75% LM EEEK, HARRFAY M
J& 75%~100 %0 L AR FE K . — W 285 WY 5 BT ) eb PR R 3t DL [l i 2 U 28 27 U 4¢ . I 22 (11 )
B8 e BRI R s TR EE L IR Gk e R R R s R Y FU AL
1.2.6 ®mERERLE, &RBARME ML EBEFE mRNA K&K 2

I —80 “C Al Y 4% 41 K BUIAL g 41 20 ] TRIzol it #) #2 B RNA, F M PrimeScript™ RT Master
Mix i 5 & UL B 45 (% gDNase) I s 3515 cDNA, #F —20 C4& M. i QuantStudio™ 7 Flex S}
% E & PCR % 48 Al SuperReal PreMix Plus(SYBR Green) # 417 qPCR. RT-qPCR JZ ¥ 14 & 3 TB Green
© Premix Ex Taq™ Il (2X)5 pL, I, TiE5I#45 0. 4 pL, ROX Reference Dye (50 %)0. 2 pL., TG/ JCH
K 3 pl, DNA B 1 pl. L GAPDH fE R NS 3. i 25480 95 C HUAEME 30 s; 95 °C 5 s 2,
60 C 34 siB k., IV 40 NMEEF 60 °C 1 min ZEAH, 95 °C 15 s K. Bm TR 27 Jrk. i
519 Pk 3 iR,

x3 sl9EHN
5192 Jr(5'—>3") 5192 #3105 —>3")
GAPDH-F GACATGCCGCCTGGAGAAAC MUCI-F TACCTACCACACTCACGGAC
GAPDH-R AGCCCAGGATGCCCTTTAGT MUC1-R TCCTACAAGTTGGCCGAAG
IL-1p-F TGTGGCAGCTACCTATGTCT TPH-1F CCTGCAAACAGGAATGTCT
IL-18-R GGGAACATCACACACTAGCA TPH-1R TCTGGACTGATGCTCAAAGG
1L-6-F CCTTCCTACCCCAACTTCCA IDO-1-F GCACTGGAGAAGGCACTGTGTAG
IL-6-R GAGTTGGATGGTCTTGGTCC IDO-1-R GATCCACGAAGTCACGCATCCTC
IL-4-F CAAGGAACACCACGGAGAAC MUC2-F CGCCAATTACGCTGAACACT
IL-4-R CTCAGTGAGTTCAGACCGCT MUC2-R CCTCGTTGTTCTGACAGTTGC
IL-17-F ACTTTCCGGGTGGAGAAGAT Z0-1-F ACAGTACAGCCAGCCAGTTC
IL-17-R CTTAGGGGCTAGCCTCAGGT ZO-1-R GGCTCAGCAGAGTTTCACCT
TNF-oF CTCGAGTGACAAGCCCGTAG TNF-o-R GGCAGCCTTGTCCCTTGAAG

1.2.7 %t oM
LE RS S EZE RN . FH IBM SPSS 26. 0 B4 Hrik e 2cds . I8 A R 7 22981 (ANOVA)O 4
225, SREHAT LSD K, p<<0.05 BAREFASHITFE L. A Prism Grappad 9. 0 /£ A,

2 HREHH

2.1 PDX DHD kKRERENXREEN I
i 1a pros, BRI h S SIS . S AEE . EE ORI B R R B ARV B . s e o B R R
REEW LFAEFR,. 5 NC M, Model A KECREE W B, SH4l. PD-H 41, PD-M 41, PD-L
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RS Model AL, Z2F TGI8 L MAEEMBERKECRERLER TG ZH TR, 5NC4
FH L. Model A4 K EUCREH M B T, SHZ4 . PD-H 4. PD-M 41, PD-L 415 Model ZHA It . 2225
SRS WEEMT B, 5 NC ALk, Model 40 KRR &t I W FEAL, SH4, PDOH 4. PDM 4, PD-L A5
Model 441, 225G 2% s WEITHBE, 5 NC UM, SH 4k R & B B %%, 5 SH 4lM 1,
PD-H 4, PDM4], PD-L AKECREEW R EFH, H PD-M AL REREE ST PD-H 4181 PD-L 41.

WE b Fros . 5 b & s 0e . & AR B BRI Y BOR B T 4 KR 4 AN A TR . Model
4. SHZ . PD-H 4. PD-M 4 Fl PD-L 4 K B & B8 = A5 By B ik i &t 24k R 40 5 6. 7%, 8.9%,
9.0%, 5.0%, 7.1% , & T NC 4% 45. 6% ; = # = 12 By Bt Model 41, SH 41, PD-H 41, PD-M 4,
PD-L 2H K B Bt B 28 A 3 5 22, 2%, 28.6%, 26.2% ., 23.8%, 26. 4%, KT NC ZH 1 68. 4% ; K
FHTBE Model 41, SH 41, PD-H 4. PD-M 4], PD-L 4 Kk Bk & & F 59~ 20.0%, 21.5%.,
23.8%, 17.8% , 20.8% » ¥IMLF NC 40 76. 8% ; IRIFBrE, PD-H 41, PD-M 41, PD-L 41 K R4 it &=
AR T SH 4R B, H 4 4135905 F NC 41.

40 = 100
-~ NC -~ NC
30k - Model o - Model
o0 - SH 1?\1_ —A— SH
”ﬂ 20 -¥- PD-H ﬁ( 50 -¥- PD-H
|5 -~ PD-M &1@ —— PD-M
=
10 & PD-L ¢ -e- PD-L
oll—1 11111111y 0
1 3 5 7 9 11 1315 1719 21 23 1 11 16 19 24
R 1E1/d R 1E1/d
a. KRRBEELk b. XKRAREZTL

Bl ARRRBSARGEETHER

2.2 PD Xt DHD X BRI & # #5 #7 &9 % I

R 4 Frn, EERINE , Model 4 K B R B 40 4 (Lymph) . P2 4004 (Mon) . w1 kr 40 )i 46 %
{H (Gran) . KB40 50 H (Lymph %) . ZL40EEC(RBO) . SE L 40 AR FL(MCV) | il /MREC(PLT) # %
HTREZ. 5 NCHME, Model 4K Lymph, Mon, MCV i Z &K (»<<0.05), Gran, Lymph%,
RBC, PLT .3 F & (p<<0. 05), 1 SH 20 K B 40 i S 5 (WBC) | I 21 28 1 AL (HGB) 3 18 3 BRIk (p <<
0.05), HI WBC, HGB & k& %4 T DHD KR A @K E M. 5 Model #H1t, PD-H 41 K Lymph,
MCV & Z T+ 5 (p<<0.05); PD-M 40 Kl Lymph, Mon, PLT ¥ & Z &% (»<<0.05), i HGB, MCV &
ETHE (p<<0.05); PD-L ZH K HGB B EREAL. MCV BE T (p<<0. 05).

F4 KRMEMIERGNLER

#Hi5 NC Model SH PD-H PD-M PD-L
WBC/(10° « L) 13. 48+1. 52 16.53£5. 91 9.28+1.58" 14.03£1. 42 13. 73£1. 60 13.60£1.33
Lymph/(10° « L") 11.73%1. 44 8.22+1.78" 7.0240.91" 9.62+0.99% 9.3842.277 8.97+1.51
Mon/(10° « L™ 1) 0.68+0.08 0.374+0.08" 0.35+0.18" 0. 48£0. 05 0.5240.107 0.45£0. 05
Gran/(107 « L7 1) 3.4070. 48 5.48+2.28" 3.67£1.91 4.62£1.07 4.8540. 87 4.1840.89

Lymph¥% 0.6740. 04 0.71%0.08" 0.7240.03 0.7140. 05 0.64£0. 05 0.6940. 05
RBC/(10"™ « LY 7.49=0. 38 8.03£0.45" 7.90=£0. 32 7.56+0.71 7.94=0. 46 7.61£0.25
HGB/(g+ L™") 168. 83£5. 67 170. 67£6. 19 159. 8345. 08" 165. 1746. 11 161. 50£10. 567 158. 3345, 547
MCV/IL 61.55%1. 35 56.4241.59" 56.55+1. 81" 58.854+1. 747 59.0240. 877 58.1240. 827

PLT/(10° « L™1) 1101.33£262.72  1587.17+369.83" 1196.004+129.397  1369.50£344.79 1 259.174+172.427 1 332.00£239.10

W 5 NCHRE, *Fm p<0.05, * » Fm p<0.01; 5 Model 41 HEE, # % p<0.05, £ £ p<0.01, EFHLEH5E L.
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2.3 PD Xt DHD X R AF 2538 £ A0 %2

MR 5 Fron, WRLE, Model 20 K BUACME . FFIE . MRAE . BE . B AEHE 205 NC 4t W3 - 7
(p<<0.05). 5 Model A, PD-H 4. PD-M 4. PD-L 4 KW 45 PD-H 4. PD-L 4 K fl0 i
TR R EH, (A2 R TG s PD-M 41K BUIE 45 80 3 BRI (p<<0. 05) , PD-H 41, PD-L 41
KREAFGEM, (HE R 5% % & X, PD-H 4. PD-M 4., PD-L 20 & M FE 45 501 B F A (p <
0.05), PD-H 4. PD-L 41 K BUIE . 5 k45 20 35 B& IR (p<<0. 05) . PD-M 41 K A BRI, (H2E 5
TG 47 X SH ALK BURFIE . MGLE . fili JUE 38 25034 | 25 B AIK (p<<0. 05).

x5 KARBEEHER

JiE#% NC Model SH PD-H PD-M PD-L

O 0.34740. 01 0.4340.07" 0.3970. 03 0.360. 04 0. 4470, 04 0.3740. 07
JFF M 2.7540. 16 3.3440.11" 3.0340. 147 3.0740.23 3.1740.077% 3.2340. 16
e JE 0.18+0.02 0.3540.06" 0.25+0.027 0.25+0.037 0.3240.027 0.25+0.057
it fik 0.4540.03 0.7840.08" 0.6440.057 0.60%0.05% 0.7240. 03 0.6340.087
W E 0.64£0. 03 0.8840.02" 0.7740. 09 0.75+0. 027 0.85%0. 03 0.75+0.067

5 NCAHE, « - p<0.05, * « FiR p<<0.01; 5 Model 4IHE, 2 FR p<<0.05, # £ FER p<0.01, ERALGI¥E L.
2.4 PDX DHD XREMALESHFMN

Kl 2a s, NC AR R EGEMASS FIRSSHEE, MU EEE, B EHIEFILTWA, BA2
B HE TG R T OB IE M. R 45 M TE T 58 L, TR Y I BOMR G W SR L, ARCHR 40
Heg e 55, FLBE A S5 TE M TC % . &l 2b R, Model 20K B AR5 5 F 45 565, B T%4E,
P EHESN A EL . EA 2 WIS ST T B s S5 A A T O . MR 40 i gk 9 b B R TR B B0k
ZeoRiEvEbde, FUBEE N A L ANMIRE . A . B 2¢ @R, SH 41K R R R 8 T 45 2L, ok
BB = HPIZEAL, A RIEEA —; @5 NS 25 A K, MR MRS 2L . SOIR & ki PR Bk
B o FLIBEAE B S8 AT LU AN MR S R A, BT A R . B 2d BUR, PD-H 4R R IR A5 5 T
S sE e, MR EIAR T HEY ST, BAREHA—; REE TRESHWHE, MRAMEHZ | H5)
S, FLEE I TE N A LU AN IR . BT . 1 2e¢ R, PD-M 4K KLU AR AS S T 45 A e . ok
B 5 HEPV BB ZEAL, BAZEEA—; SfE TRE AL, WIRAM A2 | H5) 0L, FLEE
EIOTEINA LA MR E . U . & 2f BoR, PD-L ALK R I IRAG T A, B ERRES S
HEZN i A T 25 0L (A 2200 S A5 T s A8 5, AR 0 M HE S 2560 . L8 A4 58 A £ 0 R e . Ul P
A .

M AKREGAEEE. RERE, AR ESESREREMIME, ZR0E 3a iR, 5
NC 41 He4 . Model 4180 IF A B 3, {0 SH 41K Bl ig 906 & B 3 I (p <<0.05) 5 5 SH 4l Ltk %%,
PD-H 41, PD-M 41 [ol 7 45 & =i ¥ 83 TH s (p<<0. 05). W& 3b ik, 5 NC 4%, Model 41K B [7] iz &
SERIE B E T (p<<0.05); 5 Model 41 1b# . PD-H 21, PD-M 41 [nl 7 [ 5% & B 1 3 FE AR ( p<<0. 05). 4
Bl 3c TR, 5 NC 4 #, Model 415K B IR 28 6 5 B/ Bees VR B (B 5 3 IR (p<<0. 05) 5 5 Model 41 11
#, PD-H A KB A 20 6 = B/ e s UR B 1 3 7 v (p <<0. 05).
2.5 PDXI DHD KRKEMMEFMRKFEIRER mRNA RIEEHZ I

WK 4a,e fin, 5 NCAHHE, Model 4 K BIMIE 1L-1p FiE Wk E 5 M H4 21 IL-13 mRNA Fik&EH
BZETE (p<<0.01); 5 Model 41 HL%:, PD-H 41, PD-M 41 K Kl ZF# K (p<<0. 05), PD-L 41k FUFEARH
AN SH AR IL-18 Jii Wk EZ . mRNA RERHRKE. WE 4b.f i, 5 NC A, Model K
BRI TL-6 Bk 5 A 4140 11.-6 mRNA £k &34 18 T & (p<<0.05); 5 Model 41 %, PD-H 41
KBNS 116 Jf v B B 2 6K (p<<0.05), PD-H 40, PD-M 41, PD-L 40 K0 im0 40 1L-6 mRNA %
Ik B I 3 AR (p<<0. 05).
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I 3ah, 5 NCHIILE, » m p<<0.05; 5 SHAILE, # KK p<<0.05, ZRAZITHEEL. B 3b FME 3¢, 5 NCHILKE, » &
7R p<<0.05; 45 Model 41 L5, # Fm p<<0.05, ZRAGIT¥E L.
B3 AREBALARESESHERE
WE de i, 5 NC 4, Model 41 K B I 441 1L-4 mRNA ik B &AL (p<<0.05); 5
Model 41 tb#¢, PD-H 41, PD-M 41, PD-L A KR A }% 1L-4 mRNA Rk LB E2E 7. WE 1g fim, 5
NC 4l b #, Model 41K B 1L-17 mRNA ik & 8 T+ 5 (p<<0. 05) ; 5 Model 41 tb#, PD-H 4 K
[ 11-17 mRNA 383558 W 2 2 A% (p<<0. 01) . PD-M 41 i F &K (p<<0. 05). W 4d iR, 5 NC 41
B, Model 0K PIHAH 2 TNF-o mRNA £ik i 3 T+ (p<<0.05) 5 5 Model 4 045, PD-H 41, PD-L
HAR BB A HL TNF-a mRNA ik 5 E K (p<<0.05). K 4h iR, 5 NC 48, Model 41 K B
[l i 2040 IFN-y mRNA Fix 8 BETE (p<<0.05); 5 Model 41 4, PD-H 41, PD-M 4. PD-L 20 K f
7 240 IFN-y mRNA ik & i 3 FE A% (p<<0. 05).
2.6 PDX DHD XREFESBRGEEXERREZENZ M
K S5 R, 5 NC A #, B KYNU 4k, Model A KR IFI7ZH40 TPHL, KMO, IDO-1 mRNA £k
B R ETE (p<<0.05). 5 Model 4%, PD-H 4., PD-M 41, PD-L 44 K[l m 404 TPH1, KMO
mRNA /K- 8 E R (p<<0.05), PD-H A KYNU mRNA /K2 Z AL, PD-H 2. PD-M 4 K i [l
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5 NC 4 LE . * R p<<0.05, * * FmR p<<0.01, * * % FR p<<0.001, * * » * F/R p<0.000 1, ZRAG%IT¥E X 5 Model 41
Hds, #FEmR p<<0.05, # #FER p<<0.01, & # £ HER p<{0.001, # % # #F/KR p<<0.000 1, ZFHLI¥E L.

2.7 PDX DHD X REMFFEFIEREMEXEE mRNA RIZEHNF M

wE 6 fra, 5 NC A, Model 41 K B G 41 218 MUCL, MUC2 mRNA 3 ik K F & 3 T+ &
(p<<0.05), ZO-1 mRNA FikKF B ZH KM (p<<0.05). 5 Model 4 L%, PD-H 4. PD-M 4. PD-L
HIETT 5 K E A MUCL, MUC2 mRNA K E¥ AL, Hr, PD-H 41. PD-M 41 & 2 %% MUCL ) mR-
NA FikKF(p<<0.05); PD-H 40, PD-M 4, PD-L 4 & & KL MUC2 i) mRNA F ik K (p<

5 XREFHALE TPH-1,KYNU,KMO,IDO-1 mRNA RiZE
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0.01); PD-H 4k B & T+ & ZO-1 1 mRNA FikKF(p<<0.0D), PD-M 4 & F T+ & ZO-1 i) mRNA %
K IKE(p<<0. 05).

ar a s Lar

Sk kR

MUC1 mRNA
MUC2 mRNA
Z0-1 mRNA

Q g Z m = 4 9} g Z oz = 4 O g == e B
2% " A A A 2B " A A A 2B " A A A
a. MUC1 mRNAFKIEAE b. MUC2 mRNARIXE c. ZO-1 mRNARIXE

5 NC A i, * FmR p<<0.05, % * FmR p<<0.01l, * » % FR p<L0.001, * * » * Fx p<0.000 1, ZRAG%IT¥E X 5 Model 41
Wi, £ Fm p<<0.05, # #HKmR p<<0.01, £ £ £ KM p<<0.001, # # £ # LR p<<0.000 1, ZRAHLIT¥EXL.
6 XBEPFAL MUCI,MUC2,Z0-1 mRNA RiZE

3 iiS%R
3.1 g

AR 25 20 R BRI B AR A5 0 22 5 3] DHD K RAL T R AE BT BL . Model 41, SH 41 Kl Lymph, Mon
BB AR, T2 AN R ) & 9 PD G Y7 5 KRB Lymph, Mon 53 [ FF a8l 47 BF [0l 7, 3680 K B T DHD By
BOLAAR 8 v ok U 240 L SRR A M 0 5 AR AT, 3K I B G i L AR 4 R R e g JRURS: o AR T AL AR A g g,
ANTE) R 4 PD S5 A [ B 5 Ml BHL LR 7Ok EL A0 B . SRR AN AR B k2D AR T SRR LR 1 P R BT, O
REAT RUBH (2 PE A 98 . Model 20 K Bl Gran, Lymph2 &3 EFHiii 2 PDRYTY 5 A B, $iW DHD
KEHANA KESIORHE T, Gran WEFR I NEEAI”, —J7 7 Gran B3 24 F) T 75 W IR, 5= ZH
195 B4 240 6 S A0 L TR o A R T e A G SR, RS — 5 T Gran it 2R R T ALK R MRS, 1T g
S H A EE AN, Model 1K R RBC 8.3 BT, MCV B & MK, 454 DHD K BAYIEYS | I 45
I PR A AR 8 B DHD K BRUE VS 15 00 B8 7™ 5, HLIRFAEAE K B4, i 42 PD IRYT J5 RBC [l i 5l 2 2 FH 1k
MCV FEAL, 3R PD Al 22 fi DHD KBTS K AEIR. Model 2 KB PLT &3 FH i, 454 (01 20 20 21
PI R 25 801 13 DHD K RUE g 2 i, 75 i/ AR & #8 1k 7R T, PRt Model 412K B il /I Al 85 i 2
Ft, PD ] g 222 DHD K BUAY H i fE bR . BE 1k i /N B B SR 8E 22, 3 R BE b I #4998 1 M T £ 4
DHD K [l .

DHD KA IL-18, 1L-6 mRNA £ikht & FH . 14 PDIAYT /5 DHD KRB B4 4 1L-18 , 1L-6
mRNA Fih 7 5 EHEM. Kaminsky 20 0158 & B TL-18 8 i 22 205035 16 & 1108 (MAPKs) 5 57 S &
e R b B 3 DR 35 S 8 i e . 116 5 Al R AR N PR AR 51 & RAE R, Guo AEH
WFFE R B IL-6 41 (% Jak/STAT3 i 42 7 RE 3l f HF iF PI3 BlE/ Akt {55 BRIK Sh AR AR 40 i 531k, 1L-6 J2&
P05 Ja L BUE S BT T 1 REAIE 4 BRu s v TG 200 Jf 1 14 50 AT o5 2 B - R B 8, TL-6 A3 By T3l ad & 3 (5 5
& SR A5 50l B4R I RS, ABFsE T, DHD KR B 4140 1L-18, 11-6 9 mRNA ik & 8 % I+
B, Al RE SN WA v, S A R K, S X LA R BT . PD JAYY R, DHD K RUM 3K 11
18, 1L-6 JoT Vi B2 A I A 20 21 mRNA K3k it [0, 38 PD Al GEE ik O 47 1m0 i 1) 333 o . BRAIR R AE . f ik
Wl fig b R B8 A e AR 4P [l i 94 o i 4 403
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ABFFE R, DHD KRB 1L-4 #3558 B %MK, 1L-17, IFN-y, TNF-o« mRNA F£A&E B E T E. 7R
FW, WG AL TL-4 mRNA Y355 ] et 18] 26 058 50 0 i A8 Ak i %, TL-4 AN RE A i Ik L2 400 i 434
o HL 5 BE 35k, IO T AR SRRV S e I A R B AN B L R MR AN M L o MR A0 L E K A 1 T
R, H L4 B — @ W s MR . Lee 2V B9 B, TL-17 Bk = 2 F&A% DSS i 514 7 55 IE 45 4
101 6] 4 15 BR ST RE AU BE J1 . TFN-v. TNF-o S0 Rl A PE . snip s vk, i ik— 4 Bl T8
WY . 551 K S IS M 2 AE . 4 PDYAYYJE . bR Wi 48 A 2 I M 56 3 [ROAS [l 76 38 [ml 30 . 3 P
PD 45 FFBH 1k DHD K 5RUIFT 7 b p 38 7 M 0 3% n 24 55 0] i 36 155 % b T e

IR A E 4 E P R R 2 5 2 BT . KYNUCKR IR £ W) . TPHI (& R R AL 1) .
KMOCK JRE 2 3-8 &8 . IDO-1 (M| MR 2, 3- XU 4 i) 2 (0 20 IR 1081 A0 563 1 19 & K . Model
HARBEHAL TPH-1, KYNU, KMO, IDO-1 A mRNA /K 5 2 T8, 20 DHD kB @2 A3 2
FIBFERN 5 ¥R (0 e R AR 5 R PR R AR s, (2 R AR I BK Bl AT B VO . &R R PDYRYT R
TPH-1, KYNU, KMO, IDO-1 By mRNA 7KV i 2 5% & & Rk, 20 PD wl 5y 2] iz 20 21 (0 2 iR A G

MUCI. MUC2. ZO-1 4 'S5 8 E 1. 2 100 5 557 B A 3 25 40 B 0 . 36 & M R )2
W2, R A5 W, S BE IR S W O B A, B TR A F R R . 2 5 A fE S % = D
A SHUR G e S e e e, BRERE A ZO-1 B R i B B, HOE R k&2 W U
F W MUK 5% B £ B 4 S B PR ARG AR IR S5 I I 4B S AL AE . Model 20, SH 41K B 191
MLV ™ &, MUCL, MUC2 ) mRNA Fikgam L7, ZO-1 mRNA FRiEE B ZF T, PD 1]
B E BRI BB 5 . PD 4K R A MUCL, MUC2 9 mRNA Fik i 8 & FRME M. Z0-1 mRNA £k
R LT
3.2 #ig

A FE LA R b R N+ BE I+ I R R AR TR 1 5 A 7 DHD R R, I LUK [A] 71 45 7
PD AT HE AT, R EW, & PDERRITE, KRIMIESSEWATIRE, RERAZEM. PD af LI
B IL-18, 11-6, 1L-17, TNFa, IFN-y %42 5 709 4 i, 2 2E 30 2 I 7 TL-4 (4 28 5ok 8 15 [0 g 98 e
KR, PD A RLFEAR TPH-1, KYNU, KMO, IDO-1 )3 5 5 i BH 1k 66 2 R A 1 38 %0 B 3006 AR 7 @
KA, A% M DHD 51 M B iE A E=EL. [ek, PDH1E MUC1, MUC2 FH& . ZO-1 BEAR M fF K
R 1 g 66 et o e s T A .
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