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ABSTRACT Objective: To explore the immunomodulatory effect of genipin on T cell in sepsis mice and its potential mechanism.
Methods: After cecal ligation and puncture (CLP) in mice, 1 mg/kg, 2.5 mg/kg, 5 mg/kg genipin and phosphate buffer (PBS) were injected
into tail vein at 0 h and 24 h, respectively. Mortality of mice was observed and recorded for 7 consecutive days. The mice were divided
into Sham group (n=8), Genipin group (n=8), CLP group (n=8), CLP and Genipin group (n=14). Sham group was injected with PBS and
Sham operation was performed. Genipin group was injected with 2.5 mg/kg genipin and sham operation was performed. CLP group was
injected with PBS and operated. CLP and Genipin group was injected with 2.5 mg/kg Genipin and operated. The spleens were collected
26 hours after CLP. The total splenic lymphocyte count, CD4"*, CD8", cytokines and apoptotic proteins FADD, caspase-3 and caspase-8
were detected. Results: The survival rate of genipin mice treated with 2.5 mg/kg was higher than that of other mice. The total splenic lym-
phocyte count, CD4*, CD8", interleukin (IL)-2, interferon (IFN) -y levels in CLP group were lower than those in Sham group and Genipin
group, the above indexes in CLP group were higher than those in CLP group (P<0.05). The expression of apoptotic proteins FADD, cas-
pase-3, caspase-8, IL-4 and IL-10 levels in CLP group were higher than those in Sham group, Genipin group, the above indexes in CLP
group were lower than those in CLP group (P<0.05). Conclusion: Genipin can improve the immune suppression in late sepsis by inhibit-
ing T cell apoptosis, and it can improve the survival rate of septic mice.
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P A A0, F BT LA 5 A S e A A LB AN A i
JE T (Genipin ) 248 46 i (19 E WG ST , W TR T 19
PRI BN RIS, AHSCSE TR, 5t e F-Refg i iE 2
k% (Lipopolysaccharide , LPS ) 1755 (14 /] B ML AE 0 A6 70 i /)N
JE B ML 9 S S0 /INERF A AR S 3R 3R B, 1t R il
REPIHI f Fas- /- S0 AU g T2 R bk, 2 JE S0 MERR I
RTT SHHLHRIE AT — BT . AW B AL LT
A (Cecal ligation and puncture , CLP ) 33 37 /N e 55 1 i 15 B4
B 328 5T JE - XoF Y B IRE /DN BRL T 240 A i) S B 9 4 1 ) B LT 7
B, Al RVA YT e 2 I AE S HE R A

1 AR5 07

L1 #4

1.1.1 €5 52 F (Sigma-Aldrich 23] ); RPMI 1640 535
Wi PBS 5% 2 (100 U/mL)/ 5£75 £ (100 wg/mL)F1 10%]H 2
1% (Glico /A Al Life technologies 23] ) ; Fi 2C A /-1
Yk iy eBioscience 2\ w2 it ; Anti-CD3e(14-0032) .anti-CD28
(14-0281)}4 04 3L F eBioscience /\ #] ; Anti-FADD(sc-6036) ) 3%
F Santa Cruz /\ 7], anti-p-caspase-3 (ab59425) Al anti-p-cas-
pase-8(ab61755)I I 3LF Abcam /A ], Anti-B-actin(A1978)M)
LT Sigma-Aldrich 22 ], T F T AHMEBEE TR A4 1180 38 T
Sigma-Aldrich /A F]

112 % ICR/NEL 120 5, MM, 6-8 JEli% IRk 27-29 g,
ANECRIE TR R MAEERE (5 H#IES :SYXK (1)
2017-0002) , /NEURFRAETC R E G N, B2 5 H 2 &k
KB EWFIK ., S PR EERIAE 20-25°C  JATHY 12
JNEF 12 /NIHIEER, BRE 24 B AR BUK A, 1 8 S AT SR
4. ARG SR S Y I Bt

12 7k

12.1 RIS EAREWERIE  (DIIWELELE: N ICR /MR
FHREHLEI 40 H 52 4 4, 420 10 2, A 4H . CLP+ BfiREh 2z
¥ (Phosphate buffer, PBS);B #H : CLP+ 5% J¢ 3 (1 mg/kg);C
2 . CLP+ 5 JE (2.5 mg/kg ) ; D 4 . CLP+ 51 JE (5 mg/kg ) . Fr
AL BT CLP FARJF 43R, BITE 0 h J 24 h i s
WA A HER KIS PBS, HE 3 450l ik 4t 5t e F-(1
mg/kg 2.5 mg/kg 5 mg/ke), FIKERIT 7d, il AT EL
(2) 40 5 26 1 43 B 2 40 - AR (1 ICR /B, B 2.5 mg/kg
R 5L, JF ARG Ty ik a8, FEREHL S 4 41, HEA T 20
5B M558 : Sham 2 : PBS+ R FR  (n=8); Genipin £ ; 7T
JBF (2.5 mgkg)t+ R F AR (0=8);CLP 4H :PBS+ F K (n=20);
Genipin+CLP 41 : 572 F(2.5 mg/kg)+ FARM=20), CLP AR5
26 h,CLP ZH4ET- 12 H, Genipin+CLP 4H3ET- 6 H  HETETES)
YIHATRRIE , ZENE AR IS # SO B B R o MEUNE — %5 43 ~T
R A RPMI 1640 55553, 4 CHtifE , — 8850 T T IS Se 4 M 43
Bt 75— T 8ea 4T

122 KIEhERMES TR CLP HZhYRHT 8 /N4
&, HHRK . FARR, &L 51U (100 mg/kg) Al
FHORIBER (10 mg/kg)HEAT RIS , HEA T R AR IE B , DT IR KL
JRIEH 2 em A4y R L E W, 4y s i om 5 K 1 & T
MBI RN . RAXE 3 5244845 it 1/2

Ab , 1 BRI MU ZE RO 20 S e C gL A
Ji s v Je b B R 2 YK TE R 4 A SERIAL R BT b
SN LA 1R ZE LI SRS B I HE I IR, OGP IR , i
JBEeG . TR ABATEEFLG N AT BB WA, Al R
2% CLP TR A sl 5 4 #ER /K (50 mL/kg) A T 4
HONRYT . IR T HAT AR, ARG /AR B B IRETOK
123 PRREZRBESY BEANTHEL  MGUMEIE A VRS ST ZE RS ) 3K
JFAEHT 70 wm i) JE e it 3§ 4% (Coming Inc., USA)#EAT i 38 LA
ZERANETE o S8 1] RBC 2L (eBioscience) L1 ifiL 2
I (RBCs), )T B JIGUIE 210 M 25 PBS e Uk , T 1 20 Jfd 4k s ok
P, etk A gk
124 wmXEmaAmE  MAEA A (5% 10° H anti-mouse
CD16/CD32 #i{&(Cat.No:14-0161)3} [ 15 min, i 7040 e 22 v
& (eBioscience)Z¢ 113 A1, B3O MR A M TTE » MAZSEFRICHY
anti-mouse CD3(PerCP-Cy5.5)(Cat.No:45-0031),CD4(APC)(Cat.
No:17-0041), CD8(PE) (Cat.No:12-0081), {i fi§ FACScan (Bec-
ton Dickinson, Calif) { #% Fl Cell Quest Pro software (BD
Pharmigen, Calif ) 4R {4-EA T i 204 I B8 4347 o
1.2.5 ELISA i 4B WAk 40 e (1% 10mL) £ an-
ti-CD3e (5 wg/mL, eBioscience) #/1 anti-CD28 (3 pg/mL, eBio-
science) R 775 , 24 h SCHE B R, 17 FH TR A 8 T B 52 56
K+ Z (Interferon, IFN )y, /2 (Interleukin, IL)-2 . IL-4 |
IL-10 7K°F-, 12077 & H1 BD Bioscience 241t
1.2.6 Western blot filif S5 EF _LFE, £ 4%-12%1 KNG
Pk g Bk st FL Yk J5 L 8 Semi-Dry Trans-Blot cell (Bio-Rad Labo-
ratories, USA) #£F£%| NC I I . #8J5 H %% 0.1% Tween-20 )
TBS ZE PR, n 5% A Wik AT & IR B4 1 h, —¥i(an-
ti-FADD, anti-p-caspase-3, anti-p-caspase-8, anti- B-actin) % &
ACiI R, Ve 3 R, P =ETRIFE 2h, 885 A enhanced chemi-
luminescence detection system S5, W FHBERE iR R G VAT IK
[ E,IT S B-actin IL{EH WALIE
L3 SHIFETHE

Kl SPSS23.0 #EAT Gt 43 #Hr, A AE BB EUHE 1T Ka-
plan-Meier 11 F11 Log-rank test 4347, i &R DL (xx 5) R,
ZHICECR R E R T 2500, WMEE IVECR A tkg, L
P<0.05 FR 22 R BA G5 5 L o

2 R

2.1 HRFE3 CLP FS/NRIFERNZ

7 KRG, % Log-rank test 43 #7, 4525 2.5 mg/kg (50 JB TF/h
RAEEHH 65%, & T A 4/ RATEE 3 (0£=9.812, P=0.
020), UK 1,
2.2 AR BT IER

CLP ZH /I 5 Mt i 94 E5 41 it 3 50K F Sham 25 (P<0.05),
CLP+Genipin £/ 5 A Ik EL 40 5850 T CLP 41(P<0.05),
Wk 1,
2.3 FHEMRAE T HREIEEE CD4' . CD8" Eb %

CLP ZH /N EUMUE T 41 il 3V B CD4* .CDS* % T- Sham 41
(P<0.05),CLP+Genipin ZH/]N BRUMUIE T ZHMF B CD4*.CD8 &
T CLP 4(P<0.05), W32,
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== Group A Table 1 Changes of total splenic lymphocyte count in each group(xt s)
-e- Group B Total splenic lymphocyte count
100 Groups n .
< %= Group C (> 10)
2: 804 == Group D Sham group 8 1.47+ 0.05
S
S * Genipin group 8 1.46% 0.07
S 604 z = ¥
3
7 B3 S = CLP group 8 0.67¢ 0.09*
- g * ©
§ 40 - o - - CLP and Genipin group 8 1.44% 0.16*
o © < ®
&_’ 20 . Note: compared with Sham group, *P<0.05; compared with CLP group,
“P<0.05.
0 L) L} L} L) Ll L) 1 R N .
(I 2 3 4 5 6 7 2.4 JRAMEMBHATEBRIEAKT
Days of CLP(d) CLP 21 /)~ FUI8 A 41 B (%) 9 1= 25 (. FADD caspase-3 ,cas-
B 1 CLP RE/NRAETFIZE pase-8 Fik7K 1 F Sham 4 (P<0.05),CLP+Genipin 2H /M,
Fig.1 Survival curve of mice after CLP JIS P 440 B 1% U T 78 11 FADD  caspase-3 . caspase-8 7235 7K1
Note: Compared with group A, *P<0.05. F CLP £H(P<0.05), W3 3,
2 BEMAE T MR CD4'CDS' Lhik(xt s)
Table 2 Comparison of splenic T cell subsets CD4*, CD8" in each group(xt s)
Groups n CD4'(%) CD8"(%)
Sham group 8 61.88+ 3.94 30.65+ 1.13
Genipin group 8 65.46+2.17 29.68+ 1.02
CLP group 8 2473+ 1.57* 12.96+ 0.48*
CLP and Genipin group 14 4244+ 2.16 27.53+ 1.26*

Note: compared with Sham group,*P<0.05; compared with CLP group, *P<0.05.

x3 SEBRBEABMATERRIEKTE(2E 5)

Table 3 Expression of apoptotic protein in spleen cells of each group(xt s)

Groups n FADD caspase-3 caspase-8

Sham group 8 0.30% 0.12 0.27+ 0.07 0.20% 0.06
Genipin group 8 0.27+ 0.07 0.30% 0.06 0.20% 0.06
CLP group 8 0.83+ 0.15* 0.60+ 0.12* 0.40% 0.06*

CLP and Genipin group 14 0.27+ 0.09" 0.37+ 0.07* 0.17+ 0.03*

Note: compared with CLP group, *P<0.05; compared with CLP group, “P<0.05.

2.5 BARBFMEETFKEEE CLP 41/ [ IL-4.IL-10 /K °F & T Sham 4 (P<0.05),
CLP 4 /v Bl IL-2 . IFN-y /K % fik T Sham 41 (P<0.05),  CLP+Genipin £/ IL-4 IL-10 /KK T CLP £H(P<0.05), L
CLP+Genipin £ /7B IL-2 . IFN-y 7K F- & T CLP 41 (P<0.05); 3K 4.

® 4 HHRBEAME FKF LR (xt 5)

Table 4 Comparison of splenic cytokine levels in each group(xt s)

Groups n IL-2(pg/mL) IL-4(pg/mL) IL-10( pg/mL) IFN-y(ng/mL)
Sham group 8 216.17+ 17.64 19.00% 2.08 60.33+ 10.17 1.92+ 0.13
Genipin group 8 228.13%+ 15.52 21.23+ 1.94 61.84% 9.68 1.73+ 0.11
CLP group 8 110.36x 5.77* 40.67 6.36* 138.33+ 10.93* 0.67+ 0.05*
CLP and Genipin group 14 204.88+ 9.73% 15.64% 4.217 62.97+ 8.63* 1.54+ 0.08"

Note: compared with CLP group, *P<0.05; compared with CLP group, *P<0.05.

3 3ig R R LA S BF AR (8L T M 1 5
G AL BB A7 L4 AN | I I 07
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;5| #2114 - Hotchkiss RS ZEFFY 3R 01 , S ie 4 AR T~ 2 e A
5 I AN Y 2SR, O ELMe R I A8 e B B 41 4%
BRI TSR B e MBS, {34E CD4" CDS'T
YHififL B 2O FIREIR S, DA TS S s il e, 72/ A9
o, JE TR A 2 R T T B SR 0t AR R 5
15, I B TR AL AR R RS D- 2R LB /LPS 55
FIRFIRA 8, A, OB TR BEIE L)/ > 2 Fh i B DI RE AL IR
Pk S BB, AR RN CLP FARG4H T
BB LR m BA TS 5 B4 T i & 5 meke 208
/N AT R L 2.5 mg/kg BRI/ BAEERAL, FTRER
B T e il R 2™ A — 2 M EIE

PR AT 0 2 ZE LAG e i o 32, 0 B e i T2
G REAM NG B A SRR T T 4Rl ) S e il £
TR A R TR R 4 L AR R B Ry P R, n
T ML , B4 FdT it &2 |, K& i s g i Tk 4
TEMERE P R R MG P I PR & IR, M IR S 40 AL v
CD4" F1 CD8'T #faK /b, T, 3 H45 75t Je FaT LA
FEUI TR AR e B, e E T BH T T 400
PAT R REMEAR 7 A — 2 ORIV o e MRE F 9 4 e
TORBIET Z ARG 5B RN S0, 5 R 4 ik B A
K= Zhnirar e BT T A2 AR5 i A vl LA G g 4
Mo R4 S R B S A AF TG %6 2, caspase-3 Fll caspase-8
PHIFANCCS T 40 998 Tk sg i CLP SR B (5T
RN, FADD SZAUT- 32145 5 1Bk & A, il FADD m LL$2
1 M BE INUAE BN ) ) A AR, AR SRR B T et/ N B L
th FADD caspase-3 Fil caspase-8 #& [ #5300, IF A4 T e
FRENZ ] FADD | caspase-3 Fl1 caspase-8 & FIBEFR LK, X
T T U T-RRGS A0 e U J5 B0 e 4R T . CD4
FEIE NP SE R G RN AN, AU R N T R AR
EEMEM. SBPE T R 4H 530 Thl [ Th2 FE P T ke
0, Th1 4054 TF-N=y 1 IL-2, A T4 00 S e F 46
JiE SV, Th2 A AN Treg 4 =/F IL-4 A1 IL-10, 38 AW %
PERBLAAE SN P, BFFE R, T Ik 0 40 M SV T A R Bk R
R S , 40 Th1/Th2 2R AR Treg 4 2207,
JHeBE M S 39 , 2 2 i 40 L PR 199 77 A [ e 9 400 e PR 7 1) 7
ABGAR T 3R 20 ML R A 2 AR 5 e B IR JE RSB TR R
UM AR T/ CLP ARG, I IFN-y FI
IL-2 B 7=Az b, IL-4 1 IL-10 B2 A3, 44 T 50 Je S ] Ll
J TFN-y 1 IL-2 (5 A0 IL-4 A IL-10 (3 B ST S
2 SR MERE INLAE T AR EZ Th 20t A= 40 it B8] 1~ Frm i)
Th2 Hii A1y A

25 LR, 5 AT LB A T 4 A0 98 T s MR 1
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