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Immunomodulatory effect of oyster peptide on immunosuppressed mice
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(1. Department of Nutrition and Food Hygiene, Peking University School of Public Health, Beijing 100191, China; 2.
Beijing Engineering Research Center of Protein and Functional Peptides, China National Research Institute of Food and
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ABSTRACT Objective: To evaluate the immunomodulating effect of oyster peptide on immunosup-
pressed mice. Methods: ICR mice injected with cyclophosphamide (CTX) were adopted as the module
group, with mice without treatment as the control group, and different dosages of oyster peptide (0.5 g/
kg, 1.0 g/kg, and 2.0 g/kg) were given to the low, middle, and high groups for 15 days. The body
weight, spleen, and thymus weight of the mice, structures under the microscope of the immune organs,
numbers of white blood cells, ratios of T lymphocyte subsets, immune cytokines and numbers of nuclear
cells, and DNA content in bone marrow were all assessed. Results: Compared with the control group,
the structures of thymus and spleen of the mice in the CTX group appeared obscure and shrunk when ob-
served under microscope, the number of their white blood cells declined (P =0.04), the proportion of
their CD3 " T cells in peripheral blood declined (P =0.003) , the proportion of their CD8 " T cells in pe-
ripheral blood declined (P =0.002), the concentration of their IL-5 in peripheral blood significantly in-
creased (P <0.01), the concentration of their nucleated cells and DNA density in bone marrow de-
creased (P =0.04, P<0.01). Oyster could improve the structures of thymus and spleen of the immuno-
suppressed mice. Compared with the CTX group, the number of white blood cells in 2.0 g/kg group in-
creased (P =0.003), the proportion of CD3 * T cells in peripheral blood in 1.0 g/kg group (P =0.04)
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and 2.0 g/kg group (P =0.02) increased, the proportion of CD8 * T cells in peripheral blood in 2.0 g/
kg group increased (P =0.002), the concentration of IL-5 in peripheral blood in all the oyster treated
groups increased (P <0.01 in 0.5 g/kg, 1.0 g/kg, and 2.0 g/kg groups) , the concentration of 1L-17
in peripheral blood in 2. 0 g/kg group decreased (P =0.03), the concentration of nucleated cells in
bone marrow of all the oyster treated groups increased (0.5 g/kg vs. CTX, P =0.04; 1.0 g/kg wvs.
CTX, P=0.02; 2.0 g’kgvs. CTX P=0.01), the DNA content in bone marrow of all the oyster treated
groups increased (P <0.01 in the 0.5 g/kg, 1.0 g/kg, and 2.0 g/kg groups). Conclusion: Oyster
peptide could improve the structures of immune organs of the CTX-induced immunosuppressed mice, re-
cover the imbalances of T lymphocyte subsets, improve the immune cytokines and increase numbers of
nucleated cells and DNA content in bone marrow, thus improving the immunologic function.

KEY WORDS  Peptide; Ostreidae; Cyclophosphamid; Immunoregulation; Bioactive peptides
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AU A AR B T, IS, B AR SR A TG R I R
Bz, HRTE WVFZ 3 A LR Y o3
BT R AR IR R R RS A T
RSB ah BB H AT R ATl AP i — R

TEARZ HE DT PRI AR U5 B IR A IR B+
SIVER . CAHVFZUIICIEN], I8 D12 3
SRAF SR U IR SR AT DAL DLy I 400 1 1
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FIRA G ZEIREEHCE 10 min,1 000 r/min 2.0 10
min, 35 FVE W, IAGE & PBS 2% v 0T e 40 i
1 000 v/min®g.L> 10 min, F&5 FWE W, IA [ 5E W)
300 pL HH kA0 A, FH i =X 40 i A ( 3& [, BD-FACS
Calibur) £l CD3 " T 43 .CD4 " T g4 B CD8 * T
)RR SR a

I3 7 H 40 M4 %= -1a (interleukin-1a, IL-1ar )
AN R -2 (1L-2) 4N R4 (1L4) 4o
FH-S5(IL5) (HANE 56 (1L-6) \FH 41/ %= -10(1L-
10) 4 ZR-17 (1L-17) \y- T4 &K (interferon -y,
IFN-y) JKi-E WA it 42 9% 0135 X 1 ( granulocyte-mac-
rophage colony stimulating factor, GM-CSF) Z& 4 ity [X]
TR B I 5E < >R P 230K [ 51 ( eytometric bead
array, CBA ) W& #H £ T 4 H /& i 80 R, ¥ Bender
Medsystems 12X &5 H 1% 200 i PR o o it A R 80 7
Tofs MR, i 5 A0 0 PR s v A 4, MR SR N ot 37 25
pl B TR o, RN 25 pL il 3R R S0 pl
biotin Z5 G4, FIREOCIFF 2 h 5,152 K, 57 E
VAWM S0 L #E£1 3R (phycoerythrin, PE) | Fi
JEFE 1 h 5 W 2 32 B A 300wl v
W Ei=C AR (SEE , BD-FACS Calibur) .
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INERUBCE, R R AL S S 4 A4S, T T mL
Hank* s YRORF & $E e 22 /MU I, TR0, 38 mLL
ERIRVEW (0. 1 mol/L) T 55—/ Mg , INATR S F 1)
HHE 20 WL RAT, FreL 4O iR ), vh A28 BTt
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(D) .

L5 Sit#oth

{1 1] SPSS 13. 0 FAXof 4% XTSI 235 SR kA 7 B A
RITZEIHT AR DIIE = ARUEE (v +5) 2R, 458K
Pl 07 22 551, R Al die /D 8 3 22 S A D (least
significant difference test, LSD ¥ ) #4720 ¥ ; & 50
AN RT3 22551, R ] Tamhane” s T2 test ¥ #6417
J3HT, P <0.05 A GHFE L

2 #HR

2.1 RO /)N BOPACER 7 G 5 A AR A T Y
LAl

N 1 PR, A5/ R R R SR 2%
SOV LA B o B MR HFE A1 0045 % R ZELAH e 22 5 2 0
G AR (P>0.05) ¢

R RO /N BT B S BARDN B R (2 + 5,0 = 12)

Table 1 Effect of oyster peptide on body weight and relative weights of immune organs (x +s, n=12)

Group Intial body weight/g Final body weight/g Thymus index/ ( mg/g) Spleen index/( mg/g)
Control 18.63 £0.52 24.13 £1.62 2.44 £0.48 5.31+£0.91
CTX 19.65 £1.81 24.45 +1.36 2.43 £0.74 5.65 £0.87
CTX + oyster peptide
Low dose 19.70 £1.32 23.97 £1.44 2.71£0.43 5.75 £0.60
Middle dose 19.77 £1.49 23.89 £1.68 2.55+0.53 5.41 £0.65
High dose 19.69 +£1.29 24.25 £1.63 2.93+1.10 6.21 £0.81
F value 1.89 1.02 2.45
P value 0.13 0.40 0.06

CTX, cyclophosphamide.
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H SHIRZAAH LI R 5 (P =0.003) , 5 %) HEZH AR
2R TG L (P=0.34)
2.4 L RGN BRAIFE I T b B 200 T AR ) 5
WE 3 B, 18T S CTX 41/ BN E 1
CD3 " T k41 & 43 EL AT CD8 ™ T 9k B2 41 e 1 43 Eb
EXIRAA B T (P =0.003,P =0.002),
FRI) et AR R ) A 1 A g KT R4 /N BN I CD3 ° T
IR EL A0 T 43 L S AR AL AR LA T (P =0. 04,
P =0.02) ;i 41/ BRUAM A af CD8 ™ T 3k B 41 ity
T 4 e S AR ZH AR BB S TR (P =0..002) , 5% R
YA 22 RG24 L (P =0.06) ;CD4 " T ik 2
MM 43 LA 2 CD4* /CD8 * 1) FL B 7E 4% 4H 2 6] 2%
BTGB (F=1.91,P=0.14;F =0. 81,
P=0.53),

A, control group; B, CTX group; C, CTX + oyster peptide, low dose
group; D, CTX + oyster peptide, middle dose group; E, CTX + oyster
peptide, high dose group. CTX, cyclophosphamide.
B 1 AR/ R SR (HE x40)
XN B (HE. % 40)
Figure 1 Effect of oyster peptide on thymus structure (HE x40)
Figure 2 Effect of oyster peptide on spleen structure (HE x40)

2 HRWEsR

F2 LA/ A i AR R (2 £ 5,0 =6)
Table 2  Effect of oyster peptide on number of white blood cell

(x+s,n=6)
Group Number of white blood cell/( x 10°/L)

Control 2.98 +0.83"
CTX 1.86 £0.99 "
CTX + oyster peptide

Low dose 2.30 £0.25

Middle dose 2.60 +0.57

High dose 3.45 +1.05*
F value 3.17
P value 0.03

#* P <0.05, vs. control group; # P <0.05, vs. CTX group. CTX,
cyclophosphamide.

2.5 RIS /)N BRI 4 A PR 1) 5 e

e 3 PR, S CTX 4/NRSMHE i IL-5 1
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flK(P=0.04,P <0.01) o RIS 2 A 4L W5 Ik T
TG, /I B AT % A0 I o B2 5 R A AH L W T
e (A2 vs. BRI, P = 0. 045 th ) 5 41 vs. 2
RUZH,P =0.02; 5 i vs. BEAUZ,P=0.01),5
X BRZHAH bE 22 S o g it 2 (IR B A ws. X HR
2 ,P =0.85; J5f| 4 vs. XFHRLL, P =0.89; =5 &
ZH vs. XPREZH,P =0.43) . /NEEHE DNA & 5
TRIZH AR LEBA T 5 (P {634 <0.01) , 5% BRAL AR L
ZESICGET i (G4 vs. XPHRL, P = 0. 055
PRI A vs. XTREZE, P =0. 18 5 fE 4 vs. XFHEA,
P=0.59),

3 itig

VP BRI 71% | W R AR MR ZREE AN
IR AR TR B NS LA LE AT 1 BT R
TEAE DG R IR R — o % ) o A2 1 B, et
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Control Low dose Middle dose High dose
CTX+oyster peptide
Group
* P <0.05, vs. control group; # P <0.05, vs. CTX group. CTX, cyclophosphamide.
B3 o/ AN L T kA0SR 7T 23 LERY R (R £5, n=6)
Figure 3  Effect of oyster peptide on proportions of T lymphocyte subsets (x s, n=6)
£3 HWEITNESNE P A TR (2 £5, n=6)
Table 3  Effect of peptide on immune cytokines in blood (x s, n=6)
Immune cytokines/ (ng/L)
Group
1L-17 IL4 IL-6 IL-5 IL-10 IL-1a IL-2 IFN-y GM-CSF
Control 12.12+0.17 3.92+0.88 5.02+1.54 1.28+0.15% 3.38+0.10 5.30+2.12 17.46+1.98 3.65+0.40 6.69 £0.52
CTX 12.21 £0.44 2.95+0.51 5.43+0.59 2.11+0.13* 4.19+1.25 4.10+1.00 21.06+3.27 3.96+0.21 7.63 +0.39

CTX + oyster peptide

Low dose

Middle dose 11.61 £0.35 2.81 +0.32 4.31£2.04 1.06 +0.23*

High dose  11.50 £0.80% 2.83 +1.44 5.23+1.93 1.02 +0. 14*
F value 2.99 0.73 0.16 24.71
P value 0.04 0.58 0.96 <0.01

11.82+0.01 2.87£0.35 4.18 £1.11 1.10 +0.40"

3.77+0.45 4.53+1.78 19.57 £2.01 3.12+0.57 6.55+0.44
3.96 £0.29 3.67 +£1.52 19.56 +2.25 3.43+1.76 6.68 +0.79
4.50+2.61 5.20+1.95 17.11+3.39 4.20+0.95 6.95+0.72
0.64 0.22 2.11 1.25 2.24

0.63 0.92 0.11 0.32 0.09

* P<0.05, vs. control group; # P <0.05, vs. CTX group. IL, interleukin; IFN-v, interferon y; GM-CSF, granulocyte-macrophage colony

stimulating factor; CTX, cyclophosphamide.

FIAN 25 T BRI A CTX 5 Al /)y B A
FETIRE W AR, a1 T % S S B 2 00 i A 700 ) 24
P ARBRE L TN 80 mg/kg CTX 4% 3 d Ji
JEETES, CTX A6 TR 25 15 5% B 20 A LU, i i R Bt £

TR KA T B AR, AU BLZE 4, 20 i s
A TR B E 5 A1 i P 20 H kb, CD3 T T 4
JRLE 3 e, CD8 ™ T 4f i 17 73 b sk /b, TL-5 e &
Thiss s A AR H K i DNA 55 38 20
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o REEIG IR, CTX 1144 J5 /0 BUE T ey 1K
TRRZS B CTX S MR /N B R B2
AW 26T AN R B A LW IR T30 15 d R 453 3R
B, AL AT DL 2 4w CTX B I /N B 20
N SR S e T RE

T4 WA BREE AN BT RO B E DNA B B
(x+s,n=6)

Table 4 Effect of oyster peptide on concentration of nucleated cells
and DNA density in bone marrow ( x +5, n=6)

Concentration of nucleated DNA content in

Group cells in bone marrow/ bone marrow
( x10°/mL) (D260 )
Control 55.47 +7.85* 3.90 0. 04"
CTX 38.63+4.80" 3.46 £0.05"
CTX + oyster peptide
Low dose 54.20 +11.89% 3.84 +0.04*
Middle dose 56.33 £6.66" 3.89 +0.05*
High dose 60.93 +7.86" 3.88 +0.04"
F value 3.19 31.17
P value 0.04 <0.01

# P <0.05, vs. control group; # P <0.05, vs. CTX group. CTX,
cyclophosphamide.

A BEEAT LA B 0 25 498 1 T 22 2 BCER 4, 1 4 A
TIERAS, W BLAARHE A 20 P AR I BE 19855 , &) 32 %
Yoo HREIL T AUHFEI A DA S B2 S RS
(RARUTAEAR o T K40 (CD3 ™) 43 Bl T itk
ELAHHE(CD4 ™) Al T R 4nfe(CD8 ™) , A 14 A
fRTE 43 EE B CD4* /CD8 " F AR 2 S AL S e AR ZS
HaE K BIAZ A8 AR o ASHESE R B, 45 Ik RE A
CTX EheZe ik ™ /NSRS I 3 4 g 5 IHm 2R w
JK,CD3 " T .CD8 * T ik X 4 i /A 43 e & I, A
FEUGRRAE AR eI /NG T 9k EL 4B R 1) S 2
A BEE LRI AR SRR A

5P 200 L R ) BT AR YR 1) A A
4308 4 IL-1a IL2  IL4 IL-5 IL-6  IL-10  IL-17
GM-CSF IFN-y %5 E T Hr [R5 T e % 2h B 19 45
AT, P2 E B bk B A0 BT T 6k B A0 R34 5 L o4k
5iE AL AR AR g BRER 1 A R, R ML I 5
TPENRERI A5 o IL-17 th CD4 ™ T 4t , &
Th17 4 3= 2RO R, TR FE T 4 j 30 LA
Je il % TL-6  TL-8 F1 GM-CSF 45 £ i 5 114 7= A=
IL-5 &y CD4 ™ T 45306 i , AT 3R] 35 g 1 1 s 240
J3 A A3 R IH AR . ASBIESE B, ) i
KT 4L/ BN R TL-17 ¥ BE 15 %) B 20 A e A5
JIREAG, 1m0 IL-5 [k FE 5 CTX BSR4 41 Eb A r
A, SXT BRI TC I 3 2200 . T CD4 " T ke 4
JE 4 FL A K, CD4 */CD8 * HAB 7E 4% 21 =2 6] I TG W]

WS AR HE KR ARE R T T R E 4a
JL R FCA T B, e e P AT T T 7 L2 200 ff 3 TL-
5 IL-17 gy R =R A A, BIE A 9849 1L-5 \IL-17 4§
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