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The Analysis of Immune Enhancement Effect of Xinjiang Wild Artemisia rupestris

L. Crude Polysaccharides on Influenza Viruses Vaccines in Mice

ZHANG Ai-lian* , WANG Dan-yang, ZHAO Shu-shu, ZHAO Bing, ZHANG Fu-chun
(Xinjiang Key Laboratory of Biological Resources and Genetic Engineering » College of Life Science
and Technology » Xinjiang University , Urumqi 830046, China)

Abstract: The immune effects of Xinjiang Wild Artemisia rupestris L. crude polysaccharides
(WARCP) as an adjuvant and sparing antigen on different doses of influenza virus vaccine (IVV)
were explored. ICR mice were intramuscularly immunized respectively with different doses (0. 05,
0.1,0.5 ug) of the IVV alone or co-administered with 300 ng WARCP at 0 d and 14 d. The
growth state of mice were observed,antibody level of IgG and IgG, ,1gG,, in serum were tested by
ELISA ;splenocyte proliferations were tested by MTT; The expression levels of CD471L-4,CD8™
IFN-y and CD4" CD25" Foxp3 ™ Treg cells were tested by flow cytometry. The results showed that
no significant differences in the body weight were observed between mice from different groups
(P>0.05); WARCP can significantly improve the antibody level of influenza-specific 1gG and
1gG, ,1gG,, (P<C0. 05) ; WARCP can significantly promote lymphocyte proliferation, the secretion
level of 11.-4 and IFN-y (P<C0. 05),and significantly reduce the level of expression of Treg cells
(P<C0.05) ;In particularly, it can enhance the humoral and cellular immunity responses of low-

dose IVV,indicating an at least 91% reduction in vaccine dosage by adding WARCP as adju-
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vant. These results indicated that adding WARCP to IVV enhanced the immune efficacy of IVV

by reducing the level of Treg cells,significantly promote Thl-type immune response particularly,

it can be an adjuvant with the advantages of high safety and dose-sparing.
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(ConA) Fljig Z ¥ (LPS) k3 [# Sigma-Aldrich 23 ]
PRl . WEMEEE (MTT) 2 Amresco 24 A] ™ . N-IU
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Table 1 The group of immunization

A 1+ 5 000 # B HRP 459 1gG. 1gG, .
1gG,, .37 °C 1 h;n A TMB JiE ¥ #5682 € 10 min,
LAk RN G ODysossss e B SRR N E G

4 Groups Y Animals ¥ & Number PEW (B X HR) Vaccine (or control)
1 ICR /M ER, 5 0. 9% NaCl

2 ICR 7 FR, 5 IVV (influenza virus vaccine) 0. 05 pg
3 ICR /ML 5 IVV 0. 05 pg + WARCP 300 pg

4 ICR /N 5 IVV 0.1 pg

5 ICR /NE 5 IVV 0.1 pg + WARCP 300 pg

6 ICR /J\ﬁ 5 IVV 0.5 ©g

7 ICR /J\ﬁl‘ 5 IVV 0.5 n8 + WARCP 300 ©8

8 ICR /N 5 IVV 0.1 pg +Alum 100 pg

1.5 WARCP %% f5 /N BR ik B2 20 B 38 58 A9 46 )

AINERZ AR SE 7 A TC R AR T M A A A
W HF 55X 10° A« mL ! B BB A 96 FLAR
S AIIMA 3.5 pg e mL ') ConA F1 5 pg « mL 'y
LPS, ¥ 3 AN AL, T 37 CHFEMPIFEE 48 h,
BEALIMA 20 pL i BE N 5 g« LTI MTT &
W ARLEEE 4 hoin A 100 xL. DMSO J& i B bR A
K ODszo /650 un 2% PF 00 G BE L 11 55 4% 21 i 3 48
B (SD , SI= (& Hil3# fL i OD {5 — K537 % OD fi)/
CRFIPFAL OD i — 5553 OD fED .

1.6 HXMMAKLNMAMEF CD4" IL-4,CD8T
IFN-y B3R &

AN BR A3 5 A5 30 A JBL 240 L B 2 X 10° A4t g i
AF) 24 FLACHE A TVV BL 0.6 png.37 CHEFE
FMEHE 4 h, A Golgi stop & % 5 5% J5 » W 4E 4
ffl, F FITC-CD4 # 47 40 Ml 2 i 4, = i 6k O 30
mins, FEMA 150 L Cytolix/Cytoperm(BD)
YR .4 °CL,30 min; I A 1 mL Perm/Wash buffer
(BD), &L 5% 3. A 1 pL 49 PE-IL-4 F1 PE-
IFN-v; % {6 3 % 20 min, %A 3 mL 1 X
Perm/Wash buffer (BD) ¥, PBS 5 2 41 i . 7 = 46
FfL A A
1.7 XM ARKN CD4T CD25" Foxp3™ Treg 44
M B R IE

Hil g /N A S 7 d % D A R VR A R
Jo B e Rk 2X10° />, [ eBioscience [ Regu-
latory T Cell Staining Kit JE47 4 g 4 {2 , 3% B8 158 B
FHAT R T AP IS .1 200 r » min ' B
L 7 min, & A APC-CD4 ., FITC-CD25 k17 3 i

Jutt BOEE M 20 min, I E B 120 pL, H
1 mL 1 X Wash buffer & — W&, & 1 xL PE-
Foxp3, EEIHFHF 20 min, T PHEMA 1 mL wash
buffer, B.00, 55 L3 . A 300 pL PBS T2 4 i,
1 R 2C B AL, T Flow]o 2442474347
1.8 ZitZEHiR

FIA Graph Pad Prism 5.0 347 8085 53 #7, $X
PR “x 57", ] Student’s test Xf i ¥ 4H
[F] 7 500 R AT LA, 22 57 B 3 AR S P<<0. 05,

2 & R
2.1 WARCP st /MNREKKZHE M

WARCP 5 IVV g f5, % 41/ RAKR 3 K
T EZR (P>0.05), W5 2, £ LI WARCP
S IVV A 0% /N BB R 570N %o 70N B A=
Ko TC W
2.2 WARCP 3t IVV 5B/ R 1eG B E R 2

FH a4 ELISA 46 I /s B e J5 A ) i 359 1
T 1gG MPTIRTE B S5 A 1. bE R e B
() P38 T 5 70 AR T B 7K S A, 38 T 34 I o o i Je%
BOph G e 2 TVVOSR) S 8 s AR b R R ALY
TG i 1A i B o 32 ¥ 35 s 72 m AT WARCP300
pg Jo s VAR A | v ) 2 A AT R ) 3 A
o Hrh Wi E 14 d KR & TVV 0,05 pg +
WARCP 300 pug 5 IVV 0.05 pg M AN T 2.5
L, HOH R R TVV o 4l il . o
IVV 0.1 pg+WARCP 300 g 5 IVV 0.1 pg #l I
Wom v 1.7 A HOn R S A R AR 2 . H &R
i IVV 4iin A WARCP300 pg J5 %A & 25 .
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Table 2 Effects of administration of WARCP on the body weight of mice (x £s,n= 5) g
2H 5| Group 0d 14 d 28 d
0. 9% NaCl 20.5043.49 27.0342.48 27.7242.48
IVV 0.05 pg 23.68+2.71 31.88+2.87 32.48+1.61
IVV 0. 05 ng +WARCP 300 pg 25.16+3.82 30.46+4,50 31.92+3.58
IVV 0.1 pg 26.12+1.79 30.06+1.07 31.62+2.13
IVV 0.1 pg +WARCP 300 pg 24.35+1.77 28.5740.96 30.21£1.01
IVV 0.5 pg 25.1643. 06 29.7442.22 30.4441.83
IVV 0.5 png +WARCP 300 pg 26.301+4.49 29.24=+1.00 27.884+1.81
IVV 0.1 pg +Alum 25.07+3.55 31.75+4.19 32.96+2.95
25 2H /5 B G0 9% 5 R [R) B[] 14 R B B 48 34 2% 7 (P=>0. 05)
No statistical difference between groups at the same time (P>>0. 05)
160 000
120 000
13 0.9%NaCl
- 80 000 B8 1VV 0.05 pg
E 5 I I I IVV 0.05 ug+tWARCP300 pg
ﬁ[— 400001 _ l l l EEIVV 0.1 pg
» IVV 0.1 pg+WARCP300 pg
EEl 1VV 0.5 pg
IVV 0.5 pg+WARCP300 pg
BBl 1VV 0.1 pg+Alum
ifAj/d  Days post immunization
1 [8# ELISA #& il #] % 5 R B B 83/ R 0% o IeG M &
Fig. 1 Detection of IgG titer in serum of different times after immunization by indirect ELISA
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Ay N x
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B A e 2 TVVO. 05 g  IVV 0. 1 pg B BRI % N 80000
Y T S0 J5 19 8 % 4 2 £ WARCP300 pg 5 =5
IVVO0. 05 g IVV 0.1 pg B i) » M5 P 0 7 2 4% 100007
41 TeG HUIRTHIE 2 H TVV S o 8 404 B8 R0 il ﬂ
. o 0
WL 65 0 5 0 S I 190 6 %5 2 f o o % o
. e Q-
2.3 WARCP 3t IVV i S/ R4 T 2K B9 5 0 NN SO &Cﬁ
\ N N S, X X
JHIE 2 ELISA J4 /0 B S5 14 d i i o R IS
Po bk K TeGy I TG, 19 K -, &5 5 3, < s
215 G
WARCP 300 g FIE 1t TVVO. 05 pg IVVO. 1 HiHl Group
pg FLALG B9 LW G, M TeGo B MAK P B % B2 @%EUSARNTASERENREE 14 dARM

FAK PR TVV Bl G2 41 (P<C0. 05) , Horr,
il IVV 0.1 pg+ WARCP 300 pg 5 xF B 4l
IVV 0.1 pg+Alum # b JC 8 3% 25 5% (P=>0. 05) ;%

B 1gG B LIk E
Fig. 2 Detection of IgG titer in serum of 14 d after immu-
nization from different immune pathway by indirect
ELISA
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By 4 TGy MFUIR KT 1 5 T 1eGa, BT K-,

HE & IVV 4 in A WARCP300 pg J5 B9 I 1

IgG, T 1gGo Pk KV B A W4 .

2.4 WARCP X} IVV i S/ R ik B2 40 A 1% 58 79 22 1
MTT 8w )5 21 d 4% 4170 Bk 2 40 i 10

BEGENE OL . IMAMEE Ry 3.5 pg » mL ' [ ConA Fl 5

pg » mL g LPS JREY) IS 4 400 il s B 5] 4.

1.0+
0.8+

0.6

0.4+
0.2+
2| B ¢

450/655 nm

OD

Hifk2 Antibody subclass

5 IVV yuph s 2 AH AL . . P<<0. 05, x % . P<{0.01

BE#% IVV 0.05 pg IVV 0.1 pg. IVV 0.5 pg 74
(8 AN BT 385 s o B AE Bl S B . ConA i
LPS 5% WARCP 300 pg FARAY IVV AR & .
7RI B 2L bR ECL 200 L ) e 0 M S 2 R ( P<20..05),
BRI R AR (P>0.05), A, P
IVV 0.1 ug + WARCP 300 pg 545445 4 b TG
BEXER(P>0.05),

H [T 0.9%NaCl

IVV 0.05 pg

IVV 0.05 pg+WARCP300 pg
02 1VV 0.1 pg

IVV 0.1 ug+WARCP300 pg
05 1VV 0.5 pg

IVV 0.5 ug+WARCP300 pg
EN [VV 0.1 pgt+Alum

Compared with IVV immunization group, * . P<{0. 05; * % . P<(0.01
B 3 @ ELISA R EE 14 d/NR B P HES BBk E

Fig. 3 Detection of antibody subclasses in serum by indirect ELISA in 14 d after first immunization

G- eiEy i
Stimulation index (SI)

‘|i [ 0.9%NaCl

CZO 1VV0.05 pg

IVV0.05 pg+WARCP300 pg
&I 1VVO.1 pg

IVVO0.1 pgtWARCP300 pg
8 1VVO0.5 pg

IVVO0.5 pg+tWARCP300 pg
BN [VVO0.1 pgtAlum

il E Stimulator

5 IVV jph s A H B « . P<C0.05, % % . P<C0.01
Compared with IVV immunization group, * . P<(0. 05; % % . P<Z0.01
B4 MTT E&EMNHET 21 d /R KE a8 E

Fig. 4 Detection of splenocyte proliferation by MTT in 21 d after first immunization

2.5 BRI CD4T IL-4,.CDS8T IFN-y #7k
T

T A AR R I F 5 21 d 45 /R CD4
1L-4.CD8 " IFN-y [} ik K ¥, &5 K Aan &l 5. bl % 5
ThHE TVV 0.05 g IVV 0.1 pg IVV 0.5 pg 7
AW G, CDA ' 114 ,CD8 " IFN-y 43 Wb 7K -,
AW Tt . WARCP 300 pg Pt fh I 550 o o 7]

41 CD4 " 1L-4 ,CD8 " IFN-y 43 W /K F 8 2 &5 T
FEE PR R TVV OO S 4] (P<<0. 05) , WARCP
300 pg FefhmRa IVV 400 8 3% 22 5% (P>0. 05).,
il IVV 0.1 pg+ WARCP 300 pg 5 xF R4
IVV 0.1 pg+ Alum A b CD4" IL-4,CD8" IFN-y
(1) 53 WK JC B 3 25 5 (P=>0. 05)
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A 0.9%NaCl IVV0.05 pg IVV0.05 ug+WARCP300 pg IVVO.1 pg
w* 0.627% w* 1.37% 10'] 2.46% w* 2.03%
10° - 10° 10° 10° 4
10° 107 10° 10% 4
10! - 10" 10" 10
o’ T - T o 10° : 10" ; 10° i :
; 10° 10" 10° 10 10 10° 10' 10 10° |'u‘ 10% ml’ 10 10° 10" 10
T | IVVO0.1 pgtWARCP300 pg IVVO0.5 g IVV0.05 ug+WARCP300 g IVVO.1 pg+Alum
B e 3.05% 10! 2.49% 10! 2.24% 10! 2.80%
10°
ID2 E
10"
Ion -
|0° |Dl
APC-CD4
B 0.9%NaCl IVVO0.05 png IVV0.05 ng+WARCP300 pg IVVO.1 pg
»* 1.05% '3 1.11% '3 2.14% o 1.72%
10" 10" 10° 10’
ID" E 10 4 lol E w0
10' 10' 10' 10’ 5
3 10” a 10° 4 10" ‘ c. 10° % -
E Ill0 I"l] ' IIII2 Il"3 ' 10 IDo Illll II;z lﬂ.] 10 lﬂa Illll “.’2 IﬂIJ 10 lﬂn lIDl ' 1;1 11;3 10
O IVVO0.1 pg+WARCP300 pg IVVO0.5 pg IVV0.05 ng+tWARCP300 pg IVVO0.1 pgt+Alum
2 | 2.16% w* 1.84% F 1.85% 1wt 1.86%
10 10° 10° 10°
lﬂz e 102— lﬂz E Illz E
lo‘ 4 lﬂl E IIII E Iﬂ‘ E
ID“ 10 IIIo 10
lﬂn |'0‘ “'l‘3 10 10 lllll 0 lon I‘Ol 10 lon IID| 10
FITC-CD8
€ 351 D
54
i72)
= 2
5 =
a 23
@)
< @
] G
;l' +o
) T
S £
N

0.9%NaCl

2H 51 Group

ZH51 Group

B2 1VV0.05 pg  EEMIVV0.05 ug+WARCP300 pg EE [VVO.1 pg

IVV0.1 pg+WARCP300 pg B8l TVV0.5 pg IVV0.5 pgtWARCP300 pg EEEE [VVO.1 pg+Alum

5 IVV b G AU AR e, . P<<0. 05, » » . P<C0.01
Compared with IVV immunization group, * . P<{0.05; % % . P<Z0.01

5 WARCP i BE & 2% /5 /MRS i CD4Y IL-4.CD8T IFN-y K F 5% Il

Fig. 5 The secretion level of CD41 IL-4,CD8" IFN-v in the spleen of mice immunized with IVV mixed WARCP
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2.6 XA CD4T CD25" Foxp3™ Treg 4

R TR B IS A A /N BRI T4 i i R
KK, o 2 4l Mg R Kl CD4 " CD25 " Foxp3™
Treg 40 L i £ 3k, 25 R W E 6 B & B0l f0 0% 4
IVVO0.05 pg IVV 0.1 pg IVV 0.5 pg FI & (4
i, CD4" CD25" Foxp3 "™ £ ik /K - L A W B I

A 0.9%NaCl IVV0.05 pg

WARCP 300 pg el IVV AR F &, 7] & 241 1
CD4" CD25" Foxp3™ ik KV & F K+ IVV (K7
P RO S 2 ( P<<0. 05) , WARCP 300 g
B IVV & i 2 JE B 3% 25 5% (P=>0.05), i
# IVV 0.1 pg+ WARCP 300 pg 5% B4 Alum
M CD4" CD25" Foxp3™ ik K FE LB E £ R
(P>0.05),

IVV0.05 ng+WARCP300 nug IVVO0.1 ng

10'{14.5% 8.65% 6.33%

4.62% | 1' 5.40%

[} . 7.47% - 6'59.% 10° |78'8% : o oo -
? ID0 lll1 H‘lz I(’D3 10 lOIJ 10 “73 10 II)D IDI |02 lﬂj 10
& | IVV0.1 pg+WARCP300 pg IVV0.5 pg
=
R 5.15%
APC-CD25

B

L 107

3 T

= 8 0

= * . D 0.9%NaCl

o T — 23 1VVO0.05 pg

B 07 IVV0.05 ng+WARCP300 pg

g 3 1vVvO0.1 pg

g 4 IVVO.1 pg-WARCP300 g

2. 08 IVVO0.5 pg

g IVV0.5 pg+WARCP300 pg

X odl Ll 12| EN [4] B [6 Bl 1VVO0.1 pg+Alum

T

ZH%] Group

5 IVV $oph s AR L%, » . P<<0. 05, % = . P<{0.01

Compared with IVV immunization group, % . P<(0. 05; % % . P<Z0.01
Bl 6 WARCP X}ifi B E # & Je /MR CD4™ CD25* Foxp3™* Treg 4R H 45 btk K S50
Fig. 6 The percentage of CD4" CD25" Foxp3™ Treg cell in the spleen of mice immunized with IVV mixed WARCP
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FUAAL AT L3 i #8008 T OB ik B 200 i 25 e 328 200 it %o
DU A G R GEHEAT IR 5 38 W] LIE S 3805 #h A L 12
MET PR A i 15 2R 20 M R 7 4 Oy A RS B
AW B AL BT WARCP 2 TVV B 44 58], T i
IVV 5 s R AT 24 IVV SR A= i EA . ¥
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—E R WARCP 5K [F] 7l &t IVV dh S 4
RE/NBRAE R 2, AR & TVV OB G 5 /N B
R TCARE RN B B A 700 4L A b BR Y  BEC2L L LA i
AT R D WARCP 5 IVV BLRE %F /) B
P o 5 I B SR AR

WF5E & B, WARCP BCAL IVV LR i3 42 5 2 /)N
BUG . S/ EEEA LR WA H 2
TR, F B WARCP Jf A6/ BUT A KR Bl =

M, WARCP B — @ & at, A&ENPR
i 5 A 38 20 0 = I A4 R B B AR Y G AR
o 1gG ZIMTE R sk E O £ 0. K& &S
AT LA e LA B B B AR . PidAk 1eG i BE 45
HFW, WARCP v DL 5 IVV i 27 B
IgG HU R B2, TVV K & 41 im A WARCP J5 5
IVV & 7 i 510 21 AH B T o8 20 0 R i 91 %,
WARCP 3358 1 TVV Uk (09 44 1 5 75 1 22 7K
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