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) ; SYBR Green qPCR SuperMix-UDG

JTRIzol ( Invitrogen ) ;Prime Script'"
RT reagent \TAKARA Taq"™ PCR (
TaKaRa ) ; Anti-mouse CD3Percp™ Cy5. 5.
CD4-FITC.CD8-PE( BD ) ; ABI 7500
PCR ( Applied Biosystem );
BALB/c SPF :SCXK( )
2011 -0015 SPF (
) ;Realtime PCR 1
1
(-39
sjTRECs F:CATTGCCT TTGAACCAAGCTG

R:TTATGCACAGGGTGCAGGTG
RAG2 F:TGACGTGGTGTATAGTCGA
R:TCCTGAAGTTCTGGGAGA

GAPDH F:CAAAGTTGTCATGGATGACC
R:CCATGGAGAAGGCTGGGG
LMO2 F:CTGAGGAACCCGTGGATGAG
R:CGACACCCACAGAGGTCACA
Foxnl F:GACCTTGGGACTGACCTGGAT
R:TGCCTGTTTCTGCCAGACAA
L7 F:TCTGCTGCCTGTCACATCATC
R:GGACATTGAATTCTTCACTGATATTCA
1.2
1.2.1 D- ( D-Gal)
6 ~8 BALB/c 30 (18
~22 ¢) 5
(500 mg/kg); 25
D-Gal 42 d.
o N (mg/10 ¢) = (mg)/
(g) x10 N
TBA SOD MDA o
1.2. 2 Real4ime PCR T
sjTREC D-Gal 18
D-Gal PACAP .PACAP-PTD 6 ;
PACAP PACAP-PTD 10
nmol/ml PACAP  PACAP-PTD (12.5 ml/kg)
D-Gal 14 d.
DNA
Real4ime PCR
95 C2min  UDG 95 °C 3 min 95

C30s62C15s 50 o

o 1
210°.107.10°.10°.10*. 10’ m
\TREC PCR .TREC
-TREC -RAG2 .
RAG2 PCR o
Real-time PCR Ct
RAG2 TREC ( copies) :
(TREC copiesl + TREC copies2) /(RAG2 copiesl
+RAG2 copies2) x2 x10° 10°
T (T cell receptor TCR)
(signal joint T cell receptor rearrangement excision
circles sjTREC) o
1.2.3 real4ime PCR

RNA 42 C
DNA RNA DNA (cDNA)
realtime PCR 195
C 30 s 1 95 € 5s 60 °C 34 s 40
o 1 T
(LIM domain only 2 LMO2) . 4 (inter—
leukin7 IL4) N1 (forkhead box protein
N1 Foxnl) . 3- (glyceraldehydE-
3-phosphate dehydrogenase GAPDH) PCR
; PCR
Gt ; Ct
-5 -dac
AACt = (Ct - Ct )
- Ct ) o

- (Ct
1.2.4 CD3.CD4.CD8
100 wl EDTA
2 ml N
min) ;

(1 000 r/min

15 min(1 000 r/min 5
1 ml PBS 2
5 min); 50 wpl PBS
; 2.5 wl
Anti-mouse CD3-PercpTM Cy5. 5. CDS8-PE . CD4FITC
4 C 30 min;PBS 1 4%
400 wl FACS Canto [I

1.3 SPSS 20.0
Graphpad prism 5 s
14
P <0.05
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<0.01), 2,
2.1 D-Gal
2.1.1 2
D-Gal 42 d (vxs n=5)
’ (mg) (mg) (mg/10g)  (mg/10 )
58.32+4.73  125.43%5.34  0.210.02  0.45+0.02
17.58 £3.67  73.57+4.56  0.07+0.01°  0.30 +0.04"
1 ' 15.22 16.51 12.28 7.16
2" P<0.01
2.1.3 SOD MDA
SOD
MDA o 3,
3 D-Gal SOD
MDA (n=5 x=s)
1 SOD (U/ml) MDA (nmol/ml)
A B 257.43 +16.35 7.54£1.23
’ 192.32 £17.58" 10.38 +1.38"
' 6.06 -3.43
2.1.2 " P<0.01
° 2.2 T sjTREC
2.2.1 Real4ime PCR Real4ime PCR
(F=30.06 P<0.01); S
(F=1.98 P>0.05); . 3,
(F=10.14 P>0.05). 2.2.2 Ct
35d () (X)
(35 d:t=5.02 P< %
0.01;42 d:t=6.40 P<0.01). 2. = —-3.33X +43.05 ~3.33 R*=0.999,

o

B0 s

4,

2.2.3 Real4ime PCR sjTREC
—A— R4

TREC copies o Real-ime

5 PCR D-Gal PACAP PAC-

n@f AP-PTD (F=27.24 P<0.01) (F =

¥ 59.90 P<0.01)T sjTREC (P
<0.01). PACAP PACAP-PTD
(P <0.01) (P <0.05) s/TREC

150 7I ll4 2.1 2.8 315 4IZ 2.3
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2 (x£s n=5) S
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Effect of restructured PACAP-PTD containing transduction
domain’ s on thymus function of D-galactos

E-induced immunosenescence mice
Liu Zhenyin Liang Yang Ouyang Jun et al
(Laboratory of Medical Genetic of Guangdong Medical College Dongguan 523808)

Abstract Objective To explore the effects of pituitary adenylate cyclase activating polypeptide (PACAP) and re—
combinant PACAP (PACAP-PTD) containing protein transduction domain on thymus function in D—galactose (D-
Gal) -induced immunosenescence mice and to clarify its role in delaying immune aging. Methods Thirty male
BALB/c¢ mice were randomly divided into control group and model group and 5 rats in the control group were in—
jected subcutaneously with 500 mg/kg normal saline per day. The model group was injected with the same amount
of D-Gal solution. After continuous injection for 42 days 18 rat in the model group were randomly selected as
PACAP-PTD group PACAP group and D-Gal group 6 for each group. The PACAP group and the PACAP-PTD
group were intraperitoneally injected with 12. 5 ml/kg PACAP and PACAP-PTD solution and the D-Gal group was
injected with the same amount of normal saline. Real-time PCR was used to detect initial T cell markers (sjTREC)
in the thymus and spleen the expression of the thymus-associated genes LIM domain only 2(1.MO2) interleukin—
7(IL) and forkhead box protein N1 (Foxnl). Flow cytometry was used to detect the phenotypic changes of T
lymphocytes CD3 CD4 and CDS8 in whole blood of mice. Results The content of sjTRECs in T lymphocytes of
mouse thymus and spleen: D-Gal group < PACAP group < PACAP-PTD group (P <0.01). Compared with the D—
Gal group PACAP and PACAP-PTD could up—egulate the expression of IL7 and Foxnl (P <0.01) and down-
regulate the expression of LMO2 (P <0.01) ;moreover PACAPPTD up-regulated the expression of Foxnl and IL-
7 more significantly than PACAP (P <0.01). Ratio of CD3*CD4* /CD3*CD8 " in mouse whole blood T lympho—
cyte subsets: D-Gal group < PACAP group < PACAP-PTD group (P <0.01). Conclusion PACAP and PACAP-
PTD significantly enhance the initial T cell production and export function of mouse thymus keep the diversity of
peripheral T lymphocyte bank up-regulate the expression of thymus function and statE-—related genes expand the
thymus microenvironment enhance cellular immune function and restore degraded thymic function which have the
effect of delaying aging and immune protection.

Key words PACAP;PACAP-PTD ;immunosenescence ;thymus



