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Effect of different adjuvants on humoral immune response of mice induced by
Coxsackievirus A 16 inactivated vaccine
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Abstract: Objective To explore the effect of aluminum hydroxide adjuvant and N, O-CMCS nanoparticles adjuvant on the humoral
immune response induced by CA16 inactivated vaccine in different immunization methods and doses. Method ICR mice were
randomly divided into 9 groups: N, O-CMCS nanoparticles adjuvant vaccine group, aluminum hydroxide adjuvant vaccine group ,
non adjuvant vaccine group , aluminum hydroxide adjuvant group, N, O-CMCS nanoparticles adjuvant group and PBS control
group. The vaccine was divided into high and low dose groups. Each large group was randomly divided into three groups, using the
im, ip and im. 6 mice (half male and female) immunized under each immunization method. The amount of injection was 200 pL /
mouse. The mice were immunized twice, with an interval of 4 weeks. The tail vein blood of mice was collected on the 28th day after
primary immunization, the 14th day and the 28th day after intensive immunization, and the serum antibody level of mice was
detected by micro neutralization test. The geometric mean titer (GMT) of neutralizing antibody was calculated. If the titer of
neutralizing antibody was = 1:8, it was positive, if the titer of neutralizing antibody was < 1:8, it was negative. The positive
conversion rate of antibody was calculated. Results The antibody GMT and neutralizing antibody positive rate were highest in the
immunized aluminum hydroxide adjuvant vaccine, followed by the non-adjuvant vaccine group, and the lowest in the N, O-CMCS

nanoparticles adjuvant vaccine group. The effect of high dose was significantly higher than that of low dose in all vaccine groups.
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The positive conversion rate of neutralizing antibody in id injection is better than that in intramuscular injection in the aluminum

hydroxide adjuvant vaccine group. Conclusion The use of aluminum hydroxide adjuvant, high dose group, and intradermal

immunization can significantly enhance the humoral immune response of mice induced by CA16 inactivated vaccine.
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Fig.1 Scatter diagram of neutralizing antibody titer in serum of mice immunized with CA16 vaccine at different times




- 834 - “ussasti  Drug Evaluation Research 5543555 5H] 2020558

2, RIS P 5 A0 7 RV RT 7 3 A o ) /S AR VR e 7
%, 5RO RS R 8. ENAEAEFEM
PR 220 (APC) , 4n i SR 4H i (DO « B4 X

WA (LO) & . ASEEG 45 R 5 X KA i i) 1 1T A

A — 2 I RNE  (E TSR ) e BELBE Je FL S5 2R,

T — B
XF CAT6 K P 1 771 B R BIE 2 3R B, AN [R5 &

FE /N BRI 75 5 7 A AR T B T 8 3 TR T AR AE

—E M2 M 31X 5 A SR A v IO ST 45 R A2 A

LTS o FE 2 750 41 1 PBS Xt BR 41 R BEL, N, O-

CMCS Z KA 77 -5 SR BRVE T R T4 B e A

GMT E #4908 0, Uk BB v o (3 28 1 73 I TE R 7 L

JEAE
K FA A AR 170 CAL6 KT P2 1 1o 771 i

G B J7 AT IR 25 1 R A B A 7 A 4H 16 KR

BE BT 5 3/ B IR B B R o AR e 1) A

FIBEFE BRI & ey SRt 1 W TR, i

7 HORIE TETT R BEE T A o

B3 3k

[1] e N R ANE AR . 2 8 TR 4% il 45 B (2008
FRR) [T]. EHAIL DA, 2008, 2(4): 146-148.

[2] McMinn P C. An overview of the evolution of enterovirus
71 and its clinical and public health significance [J]. FEMS
Microbiol Rev, 2002,26(1): 91-107.

[3] SEFURL. FTEE A0 E A16 L4y T URAT A 5 4 i S L
T EHBEHLEI AT [D]. #G0: 5BUREE, 2016.

[4] Wang CY, Li Lu F, Wu M H, et al. Fatal coxsackievirus
A16 infection [J]. Pediatr Infect Dis J, 2004, 23(3):
275-276.

[5] Rinella J V Jr, White J L, Hem S L. Treatment of
aluminium hydroxide adjuvant to optimize the adsorption
of basic proteins [J]. Vaccine, 1996, 14(4): 298-300.

[6] R 5 [S]. =#.2015.

(7]

(8]

[10]

[11]

[12]

[13]

[14]

HogenEsch H. Mechanisms of stimpLation of the
immune response by aluminum adjuvants [J]. Vaccine,
2002, 20 Suppl 3: S34-S39.

Mannhalter J W, Neychev H O, Zlabinger G J, et al.
ModuLation of the human immune response by the non-
toxic and non-pyrogenic adjuvant aluminium hydroxide:
effect on antigen uptake and antigen presentation [J]. Clin
Exp Immunol, 1985, 61(1): 143-151.

Giiven E, Duus K, Laursen I, et al. Aluminum hydroxide
adjuvant differentially activates the three complement
pathways with major involvement of the alternative
pathway [J]. PloS One, 2013, 8(9): e74445.

Kim J J, Nam J P, Nah J W, et al. Immunoadjuvant
efficacy of N-carboxymethyl chitosan for vaccination via
dendritic cell activation [J]. J Med Food, 2013, 17(2):
268-277.

Verheul R J, Hagenaars N, van Es T, et al. A step-by-step
approach to study the influence of N-acetylation on the
adjuvanticity of N, N, N-trimethyl chitosan (TMC) in an
intranasal nanoparticulate influenza virus vaccine [J]. Eur
J Pharm Sci, 2012, 45(4): 467-474.

Prego C, Paolicelli P, Diaz B, et al. Chitosan-based
nanoparticles  for immunization
hepatitis B infection [J]. Vaccine, 2010, 28(14): 2607-
2614.

Ma L, Cai W, Sun M B, et al. Analyzed immunogenicity

improving against

of fractional doses of Sabin-inactivated poliovirus
vaccine (sIPV) with intradermal delivery in rats [J]. Hum
Vaccin Immunother, 2016, 12(12): 3125-3131.

O Z, ~HAWE, 75 ), % . Wistar K RS N 5% Sabin i
A A J5E 98 P BT ) G A AN B i e 2 R A
Ft [J]. i EE AR, 2019, 35(1): 6-11.

PRIR, EEAE . R R RN R R R T
G BE R KW R 3 Hr (9], v [ S0 i S O A
2019, 27(6): 1856-1861.



