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Abstract: The purpose of this study was to evaluate the immunomodulatory effects of antimicrobi-
al peptide sublancin and astragalus polysaccharides (APS) on immunosuppressive mice induced by

cyclophosphamide (CTX). Sixty healthy female BALB/c mice aged 4-6 weeks were randomly di-
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vided into 6 groups of 10 each. Normal control group: d 1 to d 3, intraperitoneally injected with
0. 9% physiological saline, d 4 to d 10, gavage 0. 9% physiological saline. The other 5 groups: d
1 to d 3, injected with CTX (80 mg « kg™'). On the d 4 to d 10, the negative control group: ga-
vage 0. 9% physiological saline; low or high concentration sublancin treatment group: sublancin

1

solution was administered at a dose of 4.0 and 8.0 mg » kg™ '; the APS-treated group: gavage
APS (200 mg * kg ') ; positive control group: gavage levamisole (10 mg » kg™ ', BW). All treat-
ments were performed once a day and 0. 2 mL each time. The mice were weighed before the mice
were intraperitoneally injected with CTX on the first day of the experiment, on the d 4 before ga-
vage and on the d 11. After weighing the body weight on the d 11, peripheral blood and spleen
were collected. Compared with the normal control group, the peripheral blood red blood cell, he-
moglobin, and white blood cell counts in the negative control group were significantly reduced
(P<C0.05); the gene expression of I1L-2, IL-4, and IL-6 in the spleen was significantly reduced
(P<C0.05). Compared with the negative control group, there was no difference in body weight
between the APS group and the high concentration Sublancin group after intragastric administra-
tion but there is an upward trend, indicating that high concentration Sublancin and APS had a
positive effect on body weight of mice; the leukocyte content in peripheral blood of low and high
concentration Sublancin, APS, and positive control groups were significantly increased (P <C
0.05); in the high concentration Sublancin-treated group, red blood cells and hemoglobin were
significantly increased (P<C0.05); CD4" levels in peripheral blood of mice treated with low or
high concentration Sublancin and APS were significantly increased (P<C0.05); in both low and
high concentration Sublancin, APS and positive control groups, CD8" was significantly decreased
(P<C0.05); in low and high concentration sublancin groups, CD4" /CD8" was significantly in-
creased (P<C0.05); in low and high concentration sublancin, APS and positive control groups,
mouse spleen 1L.-4 were significantly increased (P<C0.05); in high concentration sublancin, APS
and positive control groups, the expressions of 11.-2 and 11.-6 in the spleen of mice were signifi-
cantly increased (P<C0.05). In summary, it can be concluded that appropriate doses of the anti-
microbial peptides sublancin and APS can all alleviate the immunosuppression caused by cyclo-
phosphamide. Compared with APS, the role of antimicrobial peptide sublancin in the effect on al-
leviating the immunosuppression of CTX is more comprehensive.
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Table 1 Primers for gene expression test by using real-time PCR

Bt PCR 40 L5741

A JE N RS (5" —>3") TR % YR/ bp
Gene Gene consequence(5'—>3") Number of bases Product length
GAPDH F:GAGCCAAAAGGGTCATCATCT 21 231
R:AGGGGCCATCCACAGTCTTC 20
IL-2 F.: TGGACCTCTGCGGCATGTTCT 21 161
R.CCACCACAGTTGCTGACTCATCAT 24
IL-4 F.CACGGATGCGACAAAAATCAC 21 251
R:CGAAAAGCCCGAAAGAGTCTCT 22
IL-6 F:.CAGAAGGAGTGGCTAAGGA 19 192
R:CGTAGAGAACAACATAAGTCAG 22

L4 AP T ok I 40 B S 1 1% 0 5 Wk AR
(A JE M EDTA-K2 4t & J5 i i 7 =0 40 i R
(FCMD) £ il CD47 ,CD8" F1 CD4" /CDS8" 41 fifg /K
3, PE Anti-mouse CD8 5 PE-Cy5 Anti-mouse
CDA4 Fdb o PUIE A A= W R H A BR 2 w4 43t gt = 4
M1{% % i} BD(Becton, Dickinson and Company) 2
#] FACS Canto [ %3 X 40 i 4% .
1.5 FHitFHE

JH SAS 9. 4 i) — 2 VAL AL (GLM) 72 5 X
BARHEAT R R 220007 . T 20 i 2 R 35 U
Duncan % P ¥ EE 1 22 7 0 & . Gt a5 R

x2 BHNMNRBEZN( 2 Ls)

PL* & £57FRmR . P<<0.05 RInER T H,

2 & B
2.1 =

KA/ R E AL W 2, FETES CTX i,
22 )/ BUAR R T W 3 25 5 (P=>0. 05) 5 7% 2L 14 4
CTX 3 d H g f e il B AL J5 . 55 1E % X R4 AR L
I W S BB I e ) /) BRI 35 e (P<<0. 05)
R Z5 5 BRXF B A, #5000 4l 2 18] TG B 3% 2% 5
B AT 24/ BRI B R 2, I L o e 2 Al
e sublancin 21, 6 B X /)N B T2 A5 FROARE

Table 2 Effects of body weight in CTX treated mice ( = *s) g
21 51| Group D1 D4 D11
1FE % X B 2H Normal control group (NoC) 17.12 + 0.98 17.69 £ 2.01° 18.77 £ 0.93°
[ 4 %F B 40 Negative control group (NeC) 17.31 + 1.79 15.33 & 1.49" 15.62 £+ 1.91°
B e B P IR 4 Low concentration sublancin group (LS) 17.09 + 1.88 15.50 =+ 0. 96" 15.92 £ 1. 30"
Tk BE B MR 4] High concentration sublancin group (HS) 17.01 £ 1.82 16.03 =+ 1.40° 16.11 =+ 1.41°
BH P %t B8 40 Positive control group (PC) 17.07 £ 1.47 15.72 4+ 1. 05" 15.83 4+ 1.67"
£ B4 Astragalus polysaccharide group (AP) 17.18 + 2.31 16.30 & 1. 66" 16.03 =+ 1.88"

/) 5 E 48 A AR A [ /N5 B R 28 53 i 35 (P<C0. 05) , B BEBUA [R) 2 BE 38 0R 22 53 A8 i35 (P=>>0. 05) . TR [A)

Different letters in the same column means significant difference between the treatments (P<Z0. 05), same letter or no letter in

the same column means not significant difference between treatments(P>>0.05). The same as below
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Table 3 Effects on blood routine index in CTX treated mice ( x *s)

20 5] Group RBC/(10" « L™ 1) HGB/(g+ L ") WBC/(10° « L 1) PLT/C10" « L 1)
IE % B 20 NoC 8.08 + 0.13* 139.00 + 4.32% 7.80 4+ 0.80" 2 894.2
53 P % B 24 NeC 7.59 + 0. 16 120.50 + 4.32¢ 5.17 4+ 0. 71 3039.6
RV BEHU TR AR A LS 7.80 £+ 0. 17 130. 60 =+ 6. 11 9.24 %+ 0.80% 3 363.8
R BT A HS 8.20 + 0.16° 145.43 &+ 5.17° 8.40 + 0.71" 3278.1
FH P B 4] PC 7.67 &+ 0.16" 124.71 £ 5.17" 8.34 £+ 0.75% 3115.8
WL WA AP 7.47 & 0.13° 127.50 4 4. 32" 10.15 & 0. 67 3273.0
2.3 B8 IL-2.1L-4 1 IL-6 193 A TL-6 AH I PR A i i 2 T B PEX BR2H (P<<0. 05)
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Table 4 Effects of sublancin on cytokine transcrption in spleen in CTX treated mice( x xs)

20 51 Group IL-2 IL-4 IL-6

1EH X HE 2 NoC 31.76 £ 0.32% 30. 51 4 0.32® 28.16 + 0.37"
9314 %) 41 NeC 29.32 £ 0.32¢ 28.66 £ 0.32° 25.72 + 0.37¢
RV B PR R AL LS 30.16 4 0.34% 30.16 4 0.33® 26.74 % 0.39%
ek EE BT TR k4 HS 32.32 4+ 0. 32° 31. 08 =+ 0. 32 29.05 =+ 0. 37°
FH P XF B2 PC 30. 82 = 0. 34" 30. 00 4 0. 33" 27.31 £ 0.39"
WEZ A AP 30. 95 4 0. 34" 29.75 4 0. 33" 27.24 4 0. 39"
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Table 5 The effect on T cell subsets of peripheral blood ( x *s)

2151 Group CD4™ CD8" CD47 /CD8™
1EH X R4 NoC 13.40 + 2.11° 6.74 + 1.90° 1.95 4+ 0. 31"
BH M X HE 2 NeC 20. 36 4 2.52° 22.70 £+ 2.01° 1.19 £ 0. 32¢
VR BE BT AR LS 30.29 £ 2.52° 12.74 + 2,01 2.40 £ 0.32%
ek BE BT k2 HS 29.16 + 2. 35° 14.94 + 2.01" 2.89 4 0. 31
FH P XT B2 PC 25.56 + 2.35" 18.95 + 2.46% 1.11 + 0. 31°
W2 A AP 29.61 + 2.72° 17.14 + 2.28" 1.75 &+ 0. 32"
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