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[(FE] BM RITEEANE 7 sH a4 BT 5 295 9 e s e F e fe T se 4R A ALH) . iR 50 R R MAA R
FAALS A B 40, AR . AR IR Ao fE IEAN B 7 K. DA E4, HA10 R, hEFASLAEZEE DK
6.0 Gy X & — R4 G BATIE SR 4 45 ) SALA . AR B HIANE 7 . KA B RS HLT 13y
(kged). 26 ¢/ (kg-d) HEMEANE 5 #EF, MARAKM D R THMAKMIAER 11.7 mg/ (kg-d) #F, EFLH,
A RIN0.9% FALANER 0. 1ml/ (10g-d) #EF, BAHHFAEF IR, £8ETR, RE—REFRE,
DRME, RRE S BRI, REFITFEMIESEE; ELISA Ren e Ea R F#hEy (IFN-y). @ ie
E2 (IL-2) 4F; BRI A sk, 585 % 2 % PCR A& IR AR g BLLEL 3-8 85 (PI3K) |
EO#E#B (Akt), FEE¥EY (mTOR) mRNA &L K-F; Western blot &4 5 i+ FLILAE PI3K . Akt
mTOR & & £ X R A AR K B OME K24 E A3 (LC3). Beclinl, p2& G kL, R L EwUAILE,
BAANRARRE, BERHKHBEZTHE (P<0.01), MAEEIFN-y, IL24 % 2 F %K (P<0.01), MiE
PI3K. Akt., mTOR mRNA &% & kA K-F3H 2 FTFTHE (P<0.01), Beclinl & & &L, LC3-1I/LC3-114 2 % F
& (P<0.01), po2& @ REKFREETHE (P<0.01), EHEEEFREAZENAUKETNRIE S, WL
MBGREE, SEAVMEE, &HHTFRADREREBFEHYBEKE (P<0.05%P<0.01), EMANE
7 RA D RIEIERAR T IR T ER, BARR S, EIEANE T DA 240, JARARAL ) RO 28 A5k
MR TE, AR Y, EIFANE DA AR AR E R TRMEANE 7 KA 48 (P<0.053% P<
0.01), HE5MIRKAEIRITEF AL FEL (P>0.05), i 1EIFANE 5 7T 648 i 38 3% I8 2 PI3K/Aky/
mTORAZ 8%, hl4a54 500 o B EA, MM 2k E Mty , Rt ez haeea ik 2, A
TR,

[RER] 22845, @IFANE 7, A BARBLILEL 3- 4B, ROMMB;, FTmELAREd

it 25 A RLB: 1 % R DL R AR TS TR . Rt TR R BUS O EE R 2 . TR
VAT IR T T, AR5 B0 e e WOk, HEEREAE . R R E R
M. SRS S BUR L A S B R, bt T, SRR [ I P B R L 5
RO ERIT BRI R R e AT T 1 WA JEL ok T s A MR A S, i ke
() P30 56 PR S ) G628 300 R 003 1T % 6 1 SCAMIEET: 7 BEIREELE 3 (PT3K) /% (1
FIRTT, AR T R R LA FEB (AkO/FIATERIWER (mTOR) 5 i B 75
E A - N L) D R A W R R O R E A, Sl R S
HUR S D RE AR 5 T BV, A SR 005 0 PO ) g 38 5 HE A A A ) FL KO
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MOE R AMA R A BRE K, A2 i i
M RBEDfe ', AT OCGE BRI D) RE, T A
K FERhRF T R, A RN B T AR S I R
A0 i JR 391 ZE FE A (eyelinD1) M I8 T2 AH JE L A bel-2
bax Kik, fEsFAMMIIGsE, MMM T, Miiek
AR R DIRE T Y. TEILEERE b, ARSEER
G A NG AD B 7 X8 8 S A 473 455 R /)N UL IE PI3K/ Ak
mTOR {55530 i K2 F W i 3B F L AT b HL i IR
o SRS IR . ASHIF I AR Bt I 2 S 6 B W A
FMEHZE s Al (e B H A s . SR
(}%) #32018003 % ],

1 #R5H%

1.1 &4

VEIL SPF 2% FE AN 50 H, 6~8 JEE, A%
i 18~22 ¢, MEMESS Y, WSK T LA LI S
ey, LRI AHEIES . 42000600035569.
1.2 &

MR ANE Ty A . P24 ¢, K HF 15 g,
MIH12¢, BE30g, FiE9g, MR 10g, HAPRE
el = A, 2K, g, WA 1.3 g/ml
W FE WK B o e 25 o BRI s e (=
H19991177, MA&: 30 mg/F), PHZeihZEA2hl
HIRAF .

1.3 EZXMNAME

/N BT B-actin (5745 BM0627) . HRP Fric
EHUNR THL (525 BA1051) . HRPARICEHif—
P (985 BA1054), R LEAY TRARA
Al R 2 PR IR IR VLB 3- 3R (PI3K, 1R 5
4292) . REPUHERR NS BEALEE 3- G (p-PI3K,
1845 4228) . EDIBERATMERZRLEND (p-
mTOR, %5 2971), CSTAH]; REPL Ak (5
AF6261) . REPIBEFRILE NGB (p-Akt, 515
AF0016) . #Z3H mTOR (25 AF6308) . 4t
S M IR 1 3 (LC3, 95 AF5402) . %%
Pt Beclinl (§25 AF5128) 4T p62(H25 AF5384),
Affinity A A 5 ECLJE#IM (585 P1050), dbnt
FISEFER H AR A PR 5 Trizol (525 252250AX),
b LS AE YR AR A R PMSF (185
P105539) , FT$i T A Fl; RIPA 2l (185
P0013B) . BCA i BN 50 & (525 P0010),
PR A REYFEAREGRAF; THFEy (IFN-y,
7255 E-EL-M0048c) . F4IE/M2E2 (1.2, {5 E-
EL-M0042c) ELISA X7 &, #OCH S HG R A A

FHERRET (595 1.885990), MACKLINZYH]; Fitifidh
T35 PA39584), | AREVIALZARIA R AT .

EDC-810 %4 PCRAY, ZRREQUHT A= PR A BR A
Al ; Quant Studio 6 Y SZ A} 2¢ 6 58 7 PCRAY, 3E[H
ABIZS )5 JY300 BUKSF-HLIKAL . JY02S Y 2841 73
BrA, b B BEA T BRIk A ARA A mulls-
KANMK3 B E§FRIY, 5[ Thermo /A 1 ; HT7700-SS
RGBS T B, HAHITACHIZAF .

1.4 o, EER Ty &

450 HUNRGE PSR 1], SR M b T
faf BB ALIMAE , FEHLEERE 10 RAE N IEH 4. Wik
WATHIHASC S WS as R, Ha/MRCRH —
WL T HAINE RS 6.0 Gy X &4 B I AT, #) &
%300 MU/min, #5758 S0 05/ R AL . 18 45 g
DIbRER /N AN, W& shil b, a4
IEF/NRIE R N, 25 A% %
TE LRI ) 40 F/IN B ML 335 4 i AL |
ik R PR 2 B AR MR /N . R, AR 10 K.
EH A, BRI /N 0. 9% EAL B 0. 1 ml/
(10 g+d) HEH . fARMANE /N ¥ N B H
r 24 RN 3 A B 2 1 AR AR R e R AT 4
B NI ZG AR 13 o (kged), fEATANE
T3 R A I DR A5 3500 1t A 2485 26 o/ (kged) ],
Jeg R KA /INBR 5 T B B B s e, 28500 4
NI R 11. 7 mg/ (kg-d), ¥4 HEEE
LR, ELLTR,

1.5 WEIRAFA TG ik
1.5.1 —fE RIS 40 SCW )R E 4% 4
ANERRE . oK. KR, TES . BR KBTI AL
e —WwHEE E, DNERFRE, 408/ BRI AR
&, RN R, RS (mg/g) =4 E T =
(mg) /AT (g)o
1.5.2 ELISA i # M J% i 28 4% IFN-vy., IL-2 &%
BT mmx1 mmx1 mm KN B LH 2R & 2 T 2. 5%
R EE, 4 CIRAE, B R4 B BN VRAE
o /N BB ZH 20 100me A9 3 85 0 Je B E W
ELISA ¥4 IFN-y. IL-2 59 OD {8 , 26l 4% 4 ih
2, WA AR S AR TR . HAARD TR
Z AR S Ul B B kAT
1.5.3 S4B g R KA T
HAVE T 2. 5% L (4 C)EE4hJE, 0.1 mol/L
B vl (pH7.4) EEPE3 WK, AR 15 min, 1%
MR = (20 °C) &2 h, 0.1 mol/LBEIRZE v
WEEE 3K, ANRIBREE CREP AR, B3R 15 min,
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PR : 81243 1« HEAWB B, 60 CRE
48 h 5 60~80 nm B Y] -, SRJE RN (2%
Pt PR AR A AW, FIRRIR S, 2594 (5 15 min) V)
A ERTERER, BB

1.5.4 S0 328 & & PCR % 4w % Bk PI3K/AkY/
mTOR 12 5 i@ %48 % 5 F mRNA & & B4/
JHHEZHZ 100 mg, FrESPRUERNA, 55 cDNA,
SR LL cDNA WAL, RHISYBR Green i1 T 5C Y
WHNE R PCR, W BE50 ‘C 2 min, 95 °C 10 min,
95 °C30s, 60 °C30s, 40MEFR, FEAH H %L
R 3 7 2 e IR 222 yE 47, 40 A L PI3K
Akt. mTOR mRNA F£ik, W& R B-actin, PI3K:
9% 5'-AATGCACGGCGATTACACTC-3", F i 5'-
GGACACTGGGTAGAGCAACT-3', F=HIHEEE 199 bp;
Akt: 375’ -CTGCCCTTCTACAACCAGGA-3', Fijf
5'-CATACACATCCTGCCACACG-3' 72K 214 bp;;
mTOR: | % 5'-CGCTACTGTGTCTTGGCATC-3',
T 5 -GGTTCATGCTGCTTAGTCGG-3', F=¥ K i
154 bp; B-actin: F i 5'-CACGATGGAGGGGCCG-
GACTCATC-3", TFii#5'-TAAAGACCTCTATGCCAA-
CACAGT-3", =¥ 240 bp,

1.5.5 Western blot ;x4 | JZ Ik § 48 % & & &
PI3K/Akt/mTOR 12 F i@ 348 % & & &k BUELFM
WEZHZY, PBSIHVEFRIAME, R AL IR
J5, SR BCA 18 =ikl B R E, 6%~
12%SDS 5 P9 M Tk e BE e A T A T DK, AR 0
J fEE B3 200 mA % I % PVDF B I, =R IR
5% BRE WK ) TBST £ H] 2 h HARR f9—41 (PI3K.,
p-PI3K. Akt, p-Akt, mTOR. p-mTOR. LC3, 1:
1000; B-actin, 1:500) 4 CHFF i, TBSTIEE
JaH HRPFRIC —Hi (1 :50000) ZFIEEKIFE 2 h,
YeJE ECLIAR B, BTk A, HAfA,
H BandScan 43 #7 Beclinl . LC3, p62. PI3K, Akt,
mTOR £ [R5 K

1.6 %itdr&*

Vi FH SPSS 23. 0 Ge T # AL B A , i Bk
PIFFE IS Hor 2550, DIBEehrifE 25 (vs)
FTon, AR ZERRHPRE I 40, R
LSD-t Ky B ik AT 2 H i . KL P<0.05 WERA
GiiterE L.

2 &R

2.1 Ba R—AE SUR IR 35 2k 3
B /NRIITETR o IEH A/ RS AIER, K

Joili, R, BRZPEERLE., SEWY
He, MR/ BV ROK BB, R AR,
W, BREIRMG . S, @t
B 7R /NG R R B 2 /) BRUR £ TR OK 4
Z, WWRA . BRI IE B IGE ., EE
FNE T NRIE AN ROK L KSRl TR SR LY
P T HERANE 7 RFI A, 55 IR AR /N R — e
BTC2ES . RN, 4/ S EFS Bt
BMESAGFEL (P<0.01). SIEWHHLE,
LAY 2 /)N B T i R D 48 BB AR (P<<0.01) 5
SR R, RN E T L N 2 R R
2 /N BRI o 2 % LI 48 B i (P<<0. 05 38 P<
0.01); S{EEMANE Jr/NFI A beds, fRREANE
R 2 /N R 5T o S MR+ BB AR (P<<0.05) ;
TEENGURI 5 /N o 25 6 i L/ B o et R BT
fRBZE RS L (P>0.05),
e SRS VNN Y LTI A
Table 1 Comparison of body weight and spleen index

in each group of mice (x+s)

2053 Ak LENGIg VS TSR/ mg - !
EH A 10 30.750x1. 624 5.727+0. 948
HERIZH 10 20.983+0. 873" 4. 048+0. 473"
TREREENEF 7 RFI4E 10 22.933+1.306" ¥ 4.821+0. 628" ¥
fANE J7/NAHEZE 10 26. 0000, 841°) 5.709+0. 386"’
J R k20 10 26.400+1. 378" 5. 689+0. 4517
FiA 54.022 9.021
PAE <0.001 <0.001

W oa) SIEWALE, P<0.01; b) SHEIALE, P<
0.05; ¢) SHIRILZ LA, P<0.01; d) SERMENEF I /N4 1L
#, P<0.05,

2.2 B4 RIEREIFN-y, IL-24 & i
TR, BA/PNEFIFN-y, L2 & & LK
K2 AH/NEIAEIFN-y, IL-28
Table 2 Comparison of IFN-y and IL-2 levels in the spleens

of mice in each group (pgeml™, x+s)
215 B IFN-y 1L-2
ER A 10 155.061+10.645  89.444+5. 442
HERIZH 10 76.185+8.722"  40.957+4. 809"
FRERERN B 7 R FIRZE 10 116. 6403, 237" 9 55, 704+8. 648" ©
AN 7 /N 10 137.253+11. 523" 79. 941+9. 805"
Jib) i JER 4L 10 135.168+12.287” 79.047+9. 519"
F{H 55.914 38.225
P1E <0.001 <0.001

W IFN-y, THEFRy; 1L-2, A4iiE2,
a) SIEWAE, P<0.01; b) SHMAHE, P<0.01;
¢) SHMENE Dy ARl S, P<<0.01,
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ERH G E X (P<0.01), 5IE®4H L,
B 2H /N BRUMOIE TFN-=y . TL-2 & AR (P<<0. 01) ;
SR LR, RN O R i | AN
ANFREEAL . B RRAKZE /DN EROBIE TFN-y . IL-2 5 i 3
T (P<<0.01); SR s Jr /it 4 b
fEENELAR B 7 R 2/ BRUBLIE TFN-y | -2 55 5 %
K (P<<0.01); fdt RN T /1N 1 21 i fig Jik 20
Feag, /NEUBIE IFN-y, L2 S B2 5 ESH ¥ E
X (P>0.05).
2.3 B SRR G R ER

IR, TEE /NN . Skl . N

[EEEN - wIPNE
T BT @R AR A F M/ MA

HRR 2

T L A S A M S T S A S, A MR D
AR, SIER A, AR /I BRGIE 20 i PN o
WD, ORI RE W, ARE/MARRE B2
AEF 7 R A BN IE SR (A mT DL 4y 8
H W/ IMARR Z 5 (RN D7 /N2 . B iR k2 /)N
FRIGIE LA AR R, A MR/ IMAR D
2.4 XA RIRAE A AR KR G Rk ki

23N, FA/NENENE Beclinl ££H . p62 FH
PR KF T LC3-T/LC3-T{H 22 F ¥ H G2 8 X
(P<0.01), SIE#A R, BRI/ NFAENEBeclinl
T 1R IE K B LC3-I/LC3-1{E B F T, p62 &

i fi k2L

TEERRA P D7 /IR B2

1 A4/ UPUE B e/ MA S i BELAR 4558 (x5000)

Figure 1 Transmission electron microscope observation results of autophagosomes in the spleens of mice in each group(x5000)
F3 A A/NEMNE A WA DG RIS LU
Table 3 Autophagy-related protein expression in the spleens of mice in each group (x+s)

217 R Beclinl/B-actin LC3-I1/LC3-1 p62/B-actin
I 10 0. 172+0. 023 0. 185+0. 012 0. 652+0. 078
FRIZ 10 0. 655+0. 017" 0. 840+0. 041" 0. 1720. 048"
TR BRIy R Sk 2 10 0.507+0. 023" 0. 550+0. 070" 0. 357+0. 042"
TR BN /NG S 2 10 0. 456+0. 016" 0.273+0. 021" 0. 508+0. 063"
¥ i ok 2L 10 0.399+0. 018" 0. 341+0. 044" 0. 507+0. 066"
FIH 244. 577 111.986 26.791
PIH <0. 001 <0.001 <0. 001

W LC3, WEEAHRREEE 3,

a) HIEWALE, P<0.01; b) SEEIAILE, P<0.01; o) SEMANET/NREALLE, P<0.05; d) SN I/l e,

P<0.01,
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H#EAKFE R E TR (P<0.01), SR,
iU N =iy N s 2 E I 2. 1 N = s NS 2 R
JRZ /N B E Beclinl % (12835 7K°F . LC3-1I/LC3-1
HAP B, pe2 EARBKFEBEAR (P<
0.01). SEFANE Jr /NI dl thas, fafish s 7
K 2H /N BRUBUIE Beclinl 25 (A 3k 7K SF & LC3-11/
LC3-MEHI T, p62 BRI REEL (P<
0.055( P<<0.01). MR kal tbAe, fgshs
/NG AL /N BRBUIE Beclinl 2 . p62 8 1R IA /K-
S LC3-1/LC3-MH2E et H27 2 L (P>0.05)
2.5 &/ FIERE PI3K/Akt/mTOR 13 5 i@ %48 %
B ROk AR

Fam, &4/ PIBK/AYmTOR 15 518
BAHXEARI R ERASRITEE XL (P<
0.01). SIEWA LI, AL/ p-PI3K/PI3K .,
p-Akt/Akt, p-mTOR/mTOR{E ) i3 FFE(P<0.01);
SRR A, AN T R A L RN
ANFRIEEZH L M AR /N BRI p-PI3K/PI3K , p-Akt/
Akt, p-mTOR/mTOR A B E TR (P<0.055k P<
0.01); SHEEMANE F /Nl Edl LB, fgfg«b e o7
KL/ N p-PI3K/PI3K . p-Aki/Akt, p-mTOR/
mTOR ¥ 5 3 7F & (P<0.058, P<<0.01); 5
b B R 2 Pl A, MR B DN SR A ) BB R
p-PI3K/PI3K, p-Akt/Akt, p-mTOR/mTOR {H 2 5
TG #E X (P>0.05) . 4% 21/ BN IE PI3K/
Akt/mTOR {55538 A G B P LK IEL LI 2.
2.6 & R ERE PI3K/Akt/mTOR 13 5 i 3448 %
%-F mRNA & ik iz

X578, A4/ B HE PI3K/Akt/mTOR 15 53

+ 2557 -
v —— 55
oon | >

A B C D E

T p-PI3K, WRRRALWRAREELEE 3-348E; PIK, #ARDE
JLEE 3-8 5 p-Aky, BERRICEE HEEB; Akt, 3 H#EEB;
p-mTOR, BEMRLTE A HKILE T ; mTOR, HIERILE
Fi; A, IE%4; B, BE; C, @IFNF /MR ; D, {2
JANE 7 R4 B, TR

2 A ZH/NEUEE PI3K/AKY/mTOR 155 1H
L P HEESINENNE
Figure 2 Electropherogram of protein expression related
to the PI3K/Akt/mTOR signaling pathway in the spleens of

mice in each group

B OE 5> F mRNA Rk L 22 R A G2 L
(P<<0.01), HIE#WAE, BRI/ ERIRIE PI3K,
Akt. mTOR mRNA Fik/KF & TR (P<0.01);
SR LR, RN T AR AL RN
ANFRIEEZ L M BRI 2 /N BULBE PI3BK, Akt. mTOR
mRNA EIAACF R E TR (P<0. 055 P<0.01) ;
SRR E /N2 H R, RN O KR
/N UL IE mTOR mRNA 2 35 7K B @ BEAR (P<
0.05), PI3K. Akt mRNA ik /K25 55 L4 i
B (P>0.05); SHgMkal s, fdigeh s oy
TR AL /N BRUBE PI3K . Akt, mTOR mRNA ik
KFZEFH TG IR L (P>0.05),

x4 BH/NEMIE PIBK/AKUmTOR 15 538 PR A 655 1 F6iA iR

Table 4 Comparison of protein expression related to the PI3K/Akt/mTOR signaling pathway in the spleens of mice in each group (¥+s)

2H 51 Rk p-PI3K/PI3K p-Akt/Akt p-mTOR/mTOR
IEH A 10 0. 844+0. 046 0. 778+0. 096 1.279+0. 188
ALY 10 0. 389+0. 050" 0.312+0. 075 0. 443+0. 032"
fiay Tk N =y N e | 10 0.501+0. 014" ¢ 0. 446+0. 084" @ 0. 736+0. 030°
RGN 7 /N a2 10 0. 595+0. 060’ 0. 588+0. 033 1. 041£0. 057
i P ok 2H 10 0. 594+0. 067 0. 604+0. 051 1. 032+0. 0927
F{H 32. 637 18.313 31.724
P <0.001 <0. 001 <0. 001

TE: p-PI3K, BRRRACBRISBENURS 3-8 ; PI3K, BENRMCULAS 3-W0%:; BERAILEE BB, p-Ak; HEFMEEB, Akt p-mTOR, BERRILHA

HEHEN; mTOR, HINERNENA.

a) HIEWAE, P<0.01; b) SERALE, P<0.05; ¢) SEAIZLE:, P<0.01; d) SEMEANF I /MRIEALE, P<0.05; e)

SRR 7 /N2 R, P<<0. 01
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RS A H/DNEUIIE PI3K/AkU/mTOR {5 %538 #% 7> 7 mRNA 35 AL
Table 5 Comparison of mRNA expression related to the PI3K/Akt/mTOR signaling pathway in the spleens of mice in each group

(2—Am:l, Tts)

215 SR PI3K Akt mTOR
IEHA 10 1. 109+0. 165 1.902+0. 198 1. 196=0. 306
HEAIZH 10 0. 66620. 105 1. 357+0. 323" 0. 440+0. 058"
RGN 7 R i 10 0. 985+0. 158" 1. 697+0. 438" 0. 789+0. 034" ¢
{EENGAN 7 /N 4 10 1. 039+0. 175" 1. 743£0. 082" 1. 135+0. 134°
i B Bk 21 10 1. 029+0. 120" 1.798+0. 038" 1. 137+0. 1287
FAE 4.162 3.991 11.747
P 0. 031 0. 035 0. 001

. PI3K, WEMGWEUE:3-3E; Ake, HEAMAEB; mTOR, HINHRLEN.
a) HIEWAIE, P<0.01; b) SEMALLE, P<0.05; ¢) SHMALLE, P<0.01; d) SEMANE/NIREA L, P<0.05,

3 itig

AR P R CHESTT CILEIET A,
N2 SINSE TR TR TN S PRy W (1
M o BRSSO NRIE A, S E I L T R
HAANE . WHAERZA, EREEN, FHefe it
MNEERKEE | eRF NRIEAR A A 1 20 19 ) o 5
fifls BRHE NS RZAS, UL Z I S IS
MBS G DU AR BRINRE . AR B 5 LG
EAE ., HEOHEZ, BEAN . B, T
BASRIL, BOR fifil, AMERFOT; H AR,
i MK, HMERME LR AR, T
e, MIEAbmG i, —FINEZ, i<k
IR e AR B B, LAANR R ZAS, [
P, LAR AN i 28 Z 0 S i Lz e, LIRS
Jofligy, EE L, S12500% £k ois
RZA, THEHA, U4 .

FEE A LA Z A R A e, TEAERFHLIA S
DIReTs AR AR, SR o] e — e AR
EARBIALR S e I RERY SR 55 . AT PR 6.0
Gy X2k — k& B A, BORE VN RSET,
{E/IN SRR RO 2 R R, BT A 2 3 v s Bl B
PEHE AR o ARIBANE 7R L /NG R R iR R
PR /N SRS R WS T, U T AN 5 A
i R RS0 o) A S e ARG, DT
HUABTE S F e T S8k, HERAh B Jr /Nl
TETT R AESS BO7 T TR T Rnl 2, Of:
SRR, SRR (RN B 7 1 PR 25 R
R A RIS 13 T TR A

0B DR T R AR SR Y B B I -, T2,
TFN-y R A - B S 2 D) BE A HR: 40 i S e 7K
PR AR P IL-2 2 TAE AR K T, AT

TN . ARG 358 | 16 Ak DL R 4t P
W= A, NI & 4 S e I8 1 o i o 2 VR
IFN-y Al 5 AN 7 . Bt PRy, BA R
EVTVER . ARG, fRATIE /N BUBAE IL-2 .
IFN-y 75 i B S BAIC, U IR o T /0 B 2 g
BT, BUERBEIIRE T M. IR AN T 455
RN R O T 18 T i 25 v e S 452 473 /0N BRUBLE v
IL-2 (430, 54 TFN-y, I 25 3 o e i 25 g
PRI 5 e T RE IR, ELABENGRI B T /i)
FHG R AR AR

H WS 2 A7 T B A A P ) — P E 5 19 4=
PEREARALE], AT EEERRAIEN 4. 2. B E
) R 11 T 5 00 6L 25 L 4 0 20 R 2 0 4 L 5 3
AR A B AR S E R kR —
IEFAEEURAT, 400 B W RR R IR A K, 25z
FIEFAR . SR FANI RIS, A
Wi PP S, AR i A B R, sk S 4t A
To, SRR T AR SR B FIAIL ] o
Beclin 1 J&EEE A BEAH G116 (Atg6) [RITEY),
EIE N AR LT RN, S5 AW CE 8N
TN R, TR AW I 5 i, &
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Effects of Jianpi Bushen Formula ({3 %M'577) on the Autophagosomes and PI3K/Akt/mTOR Pathway in
Radiation Injured Model Mice
XIAO Jingjing, HE Dongchu, ZHANG Mengyun, ZHANG Yong, DING Xiaojuan, WU Wei, YANG Wenchao
General Hospital of Central Theatre Command, Wuhan, 430070
ABSTRACT Objective To explore the effects and possible mechanisms of Jianpi Bushen Formula (#4575 )
on radiation-induced immune function damage of mice. Methods Fifty mice were randomly divided into four
groups: normal group, model group, thymosin group, high- and low-dose groups of Jianpi Bushen Formula, with 10
mice in each group. Except for the normal group, the mice in the other groups were irradiated with a single whole-
body dose of 6. 0 Gy X-rays to establish a radiation-injured mouse model. After the successful modeling, the low- and
high-dose groups of the Jianpi Bushen Formula were given respectively 13 ¢/(kg+d) . 26 g/(kg*d) of the formula by
gavage, while the thymosin group was given 11. 7 mg/(kg-d) of thymosin by gavage, and the normal group and model
group were given 0. 1 ml/(10g-d) of 0. 9% sodium chloride solution by gavage. Each group was administered once a
day for 7 consecutive days. After the last gavage, the mice were weighed, and their spleens were separated and
weighed to calculate the spleen index. The levels of interferon gamma (IFN-vy) and interleukin 2 (IL-2) in the spleen
tissue were detected by enzyme linked immunosorbent assay (ELISA). The autophagosomes in the spleen were
observed by transmission electron microscopy. The mRNA expression levels of phosphatidylinositol 3-kinase (PI3K),
protein kinase B (Akt), and mammalian target of rapamycin (mTOR) in the spleen were detected by real-time fluores-
cent quantitative PCR. The protein expression of PI3K, Akt, and mTOR in the spleen, as well as the expression of
autophagy-related proteins microtubule-associated light chain protein 3 (LC3), Beclinl, and p62 were detected by
Western blot. Results Compared with the normal group, the model group showed significant decreases in body
weight, spleen index, and levels of IFN-y and IL-2 in the spleen (P<<0. 01) ; the mRNA and protein expression levels of
PI3K, Akt, and mTOR in the spleen were also significantly reduced (P<<0.01) ; the expression of Beclinl protein,
the ratio of LC3-II/LC3-I significantly increased (P<<0.01), while the level of p62 protein expression significantly
decreased (P<<0.01). And transmission electron microscopy showed a significant increase in the number of autopha-
gosomes in the spleen and severe cell structure damage in the model group. Compared with the model group, all the
above indicators in each medication group were significantly improved (P<<0. 05 or P<<0.01). In the high-dose Jianpi
Bushen Formula group, partial intact cristae were visible in the fine mitochondria of the spleen, and there were more
autophagosomes. In the low-dose Jianpi Bushen Formula group and thymosin group, the structure of the fine mito-
chondria in the spleen was relatively intact, and there were fewer autophagosomes. The improvement effect of the
low-dose Jianpi Bushen Formula group was better than that of the high-dose group (P<<0. 05 or P<<0.01), and there
was no significant difference between the low-dose group and the thymosin group in terms of each indicator (P>0. 05).
Conclusion Jianpi Bushen Formula may alleviate the structural damage of the spleen, promote the recovery of
immune function, and achieve a best effect at a low dose by enhancing the PI3K/Akt/mTOR signaling pathway in the
spleen and inhibiting the over-activation of autophagy induced by radiation.
Keywords radiation damage ; Jianpi Bushen Formula (f##4h¥575 ) ; autophagy; PI3K; Akt; mTOR
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