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[RE] B WUEESHOCPORLG/PRBMARAE-4AL -4 . IL ~10 ¥3hABTRE, URAKRE
HBUHECCK-OMHEREIWEW. Hix HEIHIRSH.8H7 5. BEXEHN LPS 10 mg/kg, FREF
0.2.4.6 F1 12 h # W M 7 B R IL - 4 A IL - 6 RKIA W G KB E] o oF A e i st A B3R K 0. 2 ml; LPS 4
B S LPS 10 mg/kg; LPS+CCK - 8 #H7E £ 4T LPS # 30 min fE T4 CCK -8 60 pg/kg;CCK -8 418
P& 5 CCK - 8 60 pg/kg. FIBSEK S R H B (ELISA) Rt % - B A B8 K (PT - PCR) b ¥ i 45 41 /1
RmEMBHASIL -4 IL-10 T ERHE mRNA WREHER. &R LPSHEF 2h MERMAR
IL-4.IL- 6B ETH, MFIL-4.IL-6 T4hM6h AR MALIL-4.IL-6 MIYTF 6 h XF, %
B3 LPS i ol {3/ BUif 75 R A 41 IL - 4,11 - 10 9B 0 K mRNA Rk Hfm; Bk E A CCK - 8 A #
IL - 48 IL- 10 E A K mRNA Rk H#— 5 1M (P 35<C0. 01) ; T B 24 3 5 CCK - 8 X i ¥ . i 4 41
IL-4IL- 10 RZEHAZ W, &i¢ CCK -8 W EEL B — Wi LPS i /MR IL - 4.IL - 10 KK S
SRR, ATTEE LPS 512 5 I 4 R R 5E R B .
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Cholecystokinin octapeptide augments expression of anti — inflammatory cytokines in mice challenged by
lipopolysaccharide NI Zhi-Yu* , Yan Yu-Xian, CONG Jun, XU Jin-Rong, GAO Feng, LI Shu-Jin,
MA Chun-ling, CONG Bin. * The College of Basic Medical Sciences, Hebei Medical University,
Shijiazhuang 050017, Hebei s China
Corresponding author; CONG Bin (Email . hbydcongbin@ 126. com)

[Abstract] Objective To observe the effects of cholecystokinin octapeptide (CCK - 8) on the
expression of anti —inflammatory cytokines interleukin — 4 (IL - 4) and IL - 10 in lipopolysaccharide (LPS)
challenged mice. Methods Kunming mice were randomly assigned into four groups (each n = 7):

(DIntraperitioneal injection of LPS (10 mg/kg), and the times of peak level of IL -4 and IL - 6 expression in
serum and lung tissue were noted at 0, 2, 4, 6 and 12 hours after challenge. @ Control group
(intraperitioneal injection of normal saline 0.2 ml). @LPS+ CCK - 8 group (intraperitioneal injection of
CCK - 8 60 pg/kg 30 minutes before giving LPS). @CCK - 8 group (intraperitioneal injection injection
CCK - 8 60 ug/kg) at different time points. The expressions of IL -4 and IL - 10 in the serum and lung
tissues were assayed by enzyme linked immunoadsorbent assay (ELISA) and reverse transcription -
polymerase chain reaction (RT —PCR). Results Two hours after LPS challenge, IL - 4 and IL - 6 were
increased significantly in serum and lung tissue. At 4 hours and 6 hours, serum IL -4 and IL -6 reached their
peak levels, while in lung tissue they reached their peak levels at 6 hours. Pre - treatment of CCK - 8
augmented IL - 4 and IL - 10 expressions in LPS challenged mice (both P<C0.01). But single CCK - 8
injection showed no significant effect on IL — 4 and IL - 10 in serum and lung tissue. Conclusion CCK -8is
involved in the anti ~inflammatory response by increasing the expressions of IL -4, IL —10 in LPS challenged
mice, and in turn it alleviates the inflammatory response in lung tissue.
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(NF-«B)RFEER—EHEABGNOS) KL L
8 DA T 40 450 5 B A A NO R HoAr A o B 7
AT & D ES MIERAS ., & ES KRMA
2 R i) R B W 40 8 ,CCK - 8 AT 3% LPS 81
CD14.Toll #3%{& 4(TLR4)H) ik K& NF -«B 1
P, H 34 Mg 3R FE B T « (TNF - o) IL - 1B &
K RETRERC®, HCCK -8 %t ES Af IL -4,
IL-10 ZHAFEHRMEFHREBRTHRILRE.
AU FEME LPS B/ A M iE i i IL - 4,
IL-10 5EBHshEBAL K CCK -8 M HEREH
B, AT CCK - 8 B @ S A RAEH KA
F i RE R ESREA

1 HE5HZE

1.1 FERM. KBHFFHE E. Coli O111.B4 LPS,
BERIL CCK - 8 4 % H Sigma 2 7] = fis /b R
IL - 4.IL — 1088k 5 5 % M 1 (ELISA) A5 & 43 31
b % H PIERCE 7 7] & ¥ H Diaclone 4y &] = & s
IL-65 Y mitEREBREY AR EHN:B-I3E
A (B-actin) IL - 4. IL - 103| ¥ &1 k¥ Sangon 74
ala .

1.2 LA FEHERHADPR 119 R, E 18~
22 g, ML LR Y PO REE . IR TFRE
S, EH T R, A THEBEES LPS 10 mg/kgi
HJE 0.2.4.6 F1 12 h MWL A HE F R R B H &
8 . 8 CCK -8 X LPS B /NG IL -4.IL -10 &
EHERLFER —B R AR 4 4. O A BE
ST AEHEE K 0.2 ml; @QLPS 4. B8 i 5 LPS
10 mg/kg; @LPS+CCK - 8 4 : i & i & LPS 8
30 minfi & 1 5t CCK - 8 60 pg/kgs; @CCK - 8 4.
Ji§ B 1 5 CCK - 8 60 pg/kg.

1.3 i 35 B fl i o 4% 40 B B B 0 5 < B (D AR AR

B AR BRI » B9 O MR ML T » SF B S B A . K

HARAR TFRA P (EMRIRNA A Jli £ 4
T MEFEARFT-80 CRET. HRAFMAHAR
WARERET 4 CTRHBRIEE B (PBS)#HTH
¥ (& 1 mmol/L B EEBEH (PMSF),1 mg/L §
EEBWHEF A,1 mg/L MEKEE, 1 mg/L M AK
%§,5 g/L Triton X - 100,pH 7.2J,15 000 r/min
(BL2H424. 5 cm) B 10 min, {f ] ELISA 4387 1
BRAFEFED IL - 410 - 10 ¥R, e RN &
ULEA P17

1.4 FFEF-REWHERN RT - PCR) %KW
IL -4.IL - 10 B mRNA ik : | TRIzol Reagent
BEAS B RNA, B 4.0 pug & RNA,65 CAFH#:

5 min, ¥ 5% F B§42 Ci#% # 30 min, & B, cDNA,
B 5 pl cDNA, KK A 10X PCR i, k. F
e 4%& 50 pmol, dNTP 0.2 mmol/L, MgCl,
2.0 mmol/L,Taqg DNA polymerase 1 U; L F 5 %
P 47P 1% :94 C 3 min,94 C 455,51. 3°C 45 s
(IL -10),55 C 45 s(IL — 4,8 - actin),72 C 45 s,
BT 30 WIER G # — & 72 'C 5 min,
4% Genebank # IL - 4,IL - 10 # ¢cDNA ¥

5, B Y it 8 Primers it RS 9, 551
W1,

%1 IL-4.IL-10# cDNA 5% R1H5]/9i&it

Table 1 Primer design of IL -4 and IL - 10 cDNA

FAS  THRKE

7 Sl
IL-4 E#5'-GTT GTC ATC CTG CTC TTC- 3
T# 5'-CTC TGT GGT GTT CTT CGT - 3'
IL-10  E¥ 5-ACC TGG TAG AAG TGA TGC C-3'
T ¥ 5'-CAA GGA GTT GTT TCCGTT A-3
B-actin  _E#5'-CTG TCC CTG TAT GCC TCT-3
Ti# 5'- ATG TCA CGC ACG ATT TCC- %'

VHEYEEES R 1. 8B IB R B
¥k o i Gel - pro % BS54 30 PE X B KB #E AT 2
B 4507, BT E A (AU) 3 7R 5 B3 45 19 0 A7 X
RKBEME, FHMMEEF5 B -actin B AU HEMR
& mRNA HXRIEKF.
1.5 SEit2#04r: R SPSS &it ¥ 8k 4, i
AL ) FER, FAYBHETHEA
R E40T (ANOVA), AR /N F 2% (LSD) #
FBHE,P<<0.05 HERAERITEEX.
2 & B
2.1 LPS Tt/ B IL -4 #fIL - 10
FRiEFEEGE 2).LPSKikJE 2 h £ 4 M E R fid
HFIL-4IL-10 B EFRE; mM¥EH IL -4.IL - 10
RET4hFMe6hAEm, WHADREUYTF 6 h
5 18 0 5 I T RN A 2R TL - 4. 1L — 10 383k &5 WY )
HRESHMHBMAEEEFHERITEEREX
(P<C0. 058 P<C0.01),
2.2 CCK -8 %t LPS mr i /) B I 3 R i 4 4 o
IL-4.IL - 10 RiEMFu GE 3,% 4):CCK - 8 Wl
kb3 (LPS+CCK - 8 4H) w] i i 3§ 71 fili 2 ZUIL - 4,
IL - 10 ¥ E 5 F B 8] S8 LPS i — H F &
(P y<0.0D.HAFEEAR, KP4 h f12h
m¥E IL -4 WA A FE 59. 7% M 35. 1% (P #H<
0.01),6 h M 12h MFIL -10ELSHNAS
73. 6% 1 56. 2% (P $<C0.01);6 h #1 12 h flifHR
IL -4 ¥WESHAET 40. 8% 24. 0% (P ¥ <

NM 021283 171 bp
NM_010548 367 bp

NM 007393 218 bp
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0.01),6 h 112 h fir#H4 IL - 10 IR EH B A&
45. 9% 27. 0% (P #3<C0.01), BMFEECCK - 8
Xt MmE ML E IL -4 1L - 10 WEEHEHE
B
2 LPSARERMEKRE/MNRMLE . FFHLSIL -4,
IL-10 & MATW GLs,n=T7)
Table 2 Change of the contents of IL - 4,IL - 10

in the serum and lung of LPS challenged mice at

different time points (x +s,n="7) ng/L
ik} ]
a3
IL-4 IL-10 IL-4 IL-10
LPSOh# nTeE LT 4,924 7.17

LPS2h#  102.25414.33* 2 38.09% 6.90* A 173.91% 7.17*4& 77.23413.55+ 4
LPS4h#  196.12411.59* 36,154 9.40% A 263.48%16.42% % 113.36£18.07 A
LPSGh#  16L.97418.03*® 106.13£10.95*  287.76+20.99*  191.03£10.87*

LPS12h# 123414 9.25%2  68.07410.34* & 20L 1741298 & 145.07415.78* A

W5 LPS 0 h @ #E. * P<<0.01;5 LPS 4 h # H4% . ®P<C0. 05,
AP<C0.01; 5 LPS 6 h #A Ik #.% P<{0.05,4 P<0.01;
®£3 CCK-8x LPS /MBI IL - 4.
IL-10 MMM GLs,n=T)
Table 3 Effects of CCK - 8 on contents of IL - 4,
IL - 10 in the serum of LPS challenged

mice(x+s,n="7) ng/L
IL-4 IL-10
BH
4h 12h 6h 12h
HER 4.7 .02 48274 9.62
LPS 193.02410.95* 126, 14£10.95* 104 33%£11.95*% 69. 70+10.43*
LPS+CCK-84 308.15+11.24* 2 170334 9.48* & 181114 9.03* 2 108.84£16.28% &
CCK-84 473141492 449242150
.55 BA K. P<0.01; 5 LPS # L. 2P <0.01;

%£4 CCK-8X LPSIgH/MNRABFHALRIL -4,
IL - 10 S MW (x£5,n=T)
Table 4 Effects of CCK — 8 on contents of IL -4,
iL - 10 in the lung of LPS challenged

mice(x£s,n=7) ng/L
IL-4 IL-10
it
§h 12h 6h 12h
hof:Fi 52,001 717 53.28+16.16
LPS# 276.84416.42%  203.77£14.48%  187.13£1L.37% 1449741628
LPSHCCK - 848 389.83419.50% & 252, 74£16.42% & 272.94113.80% 2 184,124 9.40* 2
CCK-8 4 47.31£18.03 4133419, 95
B 5 BAKE. " P<0.0l; 5 LPS H L. 4P <C0.01;

LY. 3!
2.3 CCK -8 X LPS /MR IL -4
mRNAFIIL - 10 mRNA £ ME W (& 1,8 2).
X HE4 i CCK - 8 ¥k ik & 1L - 4 mRNA #1

IL-10 mRNA, H5 LPS 6 h J§, AL IL -4 #
IL-10f mRNA X ¥ B EFEH (P ¥<0.01);
CCK-8HiAb@M a4 IL -4 A IL - 10 By
mRNAZKIXE LPS 4l i — & (P $<€0.01).

M 1 2 3 4

500 bp
400 bp
300 bp

200 bp

100 bp IL~4(171 bp)

500 bp
400 bp

300 bp IL-10(367 bp)

500 bp
400 bp
300 bp

200 bp

B 5 —actin(218 bp)

M:Marker;1: %t B0 ;2. LPS 44;3:LPS4+CCK -8 £H;4.:CCK -8 41
H1 RT-PCR#H CCK-83 LPSKFH/RAMAL
IL - 4 mRNA #1 IL - 10 mRNA XX %M
Figure 1 Expressions of IL - 4 and IL - 10 mRNA increased by
CCK - 8 in the lung of LPS challenged mice detected by RT - PCR
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A
Pagict:: LPS#l LPS+CCK-8#1 CCK-84
#H
50 BA . P<0.01;45 LPS @ 4 : 2 P<0. 01
M2 CCK-8 3 LPSIg&H/BMATAL IL - 4 mRNA #1
IL - 10 mRNA RiXEmM
Figure 2 Expressions of IL — 4 and IL - 10 mRNA increased by
CCK - 8 in the lung of LPS challenged mice
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RAEK T LB SIRS 5REZERRRPMEEIE
(CARS AR Z#HE BB L5 1E (MODS) )
FELRFRILE . KRR P ANE RIS R
R, W EEE N RER R ROA RS E
BHGCREYTMERERE BASBELHEDE
R FEW LI BT, 7 MODS R4 & R f 28
HAEPOEEAANBERREDBEBRHES.
WIR AT B B S E I ¥ MODS Bt I 45 i
B
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B 5T & B, LPS Hil 4 7T 5 /N BUIL VG & fiff 4
ZIL -4.IL - 10 BRZX, WHRRN RS 5 T RIE
LR, MBSEEA CCK -8 A f# LPS i/,
Mg R4 IL - 4,10 - 10 M RKHE— BN . 45
AR R RFEATIA N, CCK - 8 i 1 {2
RIEMMEAFO AZHE IL - 4.IL - 10 SH, RIEH
BEFHRESSIERR RN EE, X5 0EE
¥ i BK /B ¥ B2 35 4k B8 BT Bk (VIP/PACAP) Fi
Adiponectin % i o 1 # 42 & 4 5 3 05T R A B
ik M HPH) RAE S L B HRE AHALC Y, EAI R
It Ji B R 38 T B 7E R AE I B BB X T ) R E L 4
AR EHRERARM; MR L&, B
B 7= A G S T RE I ] A R B Bt R . RATTE
B,EA CCK-8J5 4 h 16 h,LPS Zrik /MR I &
KA IL -4, 1L - 10 RAWMEFEE K FEA
CCK -85 12 h, /R7ERAE A [FF B ,CCK - 8@
PR FE R R A AR R A ERA T E
RAE T « BIAE R AE AH T B 50, 3 4 4 A 5= DA i
RAE J L 5 £ R IE F0 X B 3 2D B 4R A S A 3 i 72
BERAEH CARS,

Mok, B (R SIRS/CARS 22 [H] f 5 #5 , 2555
TR FMACRES . HRTEKRRK X T RED
BEREMH RS DT REAT MR R, A
FHEEL, TR AR AR E %M DR iR
(HLA -DR)RIXBFEZE 30% LI FEH CARS &4
B — MR &Y, B, HRAENYER P LS
HLA - DR (¥)38 1% F H i 48 57 2 Bt th AL 44 iy b 69 %
BORA, B BT 5 CCK - 8 7£ 48 5E 2 i A 7] By B Xt
A FREOEREAE BEHTFEMRAT
% CCK - 8 ML R HLH .

RATEW T HA A F mRNA %54
REHR, FHMHTF mRNA LB S E HKE
— 3,4 CCK -8 M4l T HE B MER 2 £ 4
HRKFE.

ABF B, & K E F7E LPS i/ R I i
L H A RIEFER AT E & K CCK - 8 3 HEm
BEHA—B. S5 HHHEFHEYEEEF T
ZERFATWIREEY AT K, ISR E N R
KV E R E R EFOHEEE,

H A ,SIRS 5 CARS MBI A RE I E &
TAEH XM . CCK - 8 i o 7 #il 2 R AE 40 I F
T sk B 3% B0 4 i 400 e B 7 A 3Rk T 90 ) ik B ) AR AE
B BE » $8 78 B AT AE — £ A 18 R SRAE AH DR HE R R YR
J7# ,CCK - 8 AJRE & — M A MG TN T .
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