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g SR A48 PEG6000 fis iR 4L TE B F 4:1 40 A& R, @ 7% AR Lk aRFREh KPEEEE,ZFDRH
—BATHA R BT MBRHAE A R IEFF L PEG6000 F= 8 & F 1545 64 fig Fu AR A 4 7 69 v 4 7L 2 95 3 3k 47
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Safety of Tetravalent Influenza Vaccines Adjuvanted with Modified Liposomes

LI Piao, YANG Ai, ZHANG Qian, LIU Xiaolin, LU Weidong * ( Yunnan Key Laboratory of Pharmacology for Natural Prod-
ucts , School of Pharmaceutical Science, Kunming Medical University, Kunming 650500, China)

ABSTRACT :OBJECTIVE To investigate the safety of the tetravalent influenza vaccines adjuvanted with PEG6000 and cationic
[2,3-dioleoxypropyltrimethylammonium chloride ( DOTAP ) : 1, 2-dioleoyl phosphatidylcholine ( DOPC ) ]-modified liposomes.
METHODS Mice were divided into five groups: PBS negative control group, blank neutral liposome group, PEG6000 liposome
group, cationic 4: 1 liposome group, and vaccine stock solution group. Abnormal toxicity test, acute toxicity test, and long-term toxici-
ty test were performed. The general behavior, body weight, food intaking, viscera index, morphology, and blood indexes of mice were
recorded to evaluate the safety of the vaccines adjuvanted with PEG6000 and cationic-modified liposomes. RESULTS  Abnormal tox-
icity test: within 7 days after injection, all mice were alive with weight gaining and without abnormal symptoms. Acute toxicity test:
0.5 mL (hemagglutinin content 15 pg) was injected intraperitoneally, and no abnormal reaction or death was observed within 14 d.
Long-term toxicity test: The mice were inoculated with 0. 2 mL of hemagglutinin (6 pg) at 0, 14 and 28 d respectively. The mice were
executed in the acute phase (3 d after the last immunization) and the recovery phase (14 d after the last immunization). No abnormal
conditions and death were observed in the mice during the experiment period, and their body weight increased. Hematological examina-
tion and blood biochemical indexes fluctuated within the normal range, no toxic reaction related to drug administration was found, and
no pathological changes were found in organs. CONCLUSION The tetravalent influenza vaccine adjuvanted with PEG6000 and
cationic (DOTAP: DOPC mole ratio 4: 1) -modified liposome has good safety.

KEY WORDS: liposome; influenza vaccine; security; PEG6000; DOTAP
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Tab.1 The change of mice body weight of abnormal toxicity

Group No. m(initial ) /g m(final)/g
Cationic group 1 16. 10 29.90
2 18. 40 27.70
3 17. 60 26.50
4 20. 60 33.30
5 20. 30 33.30
PEG6000 group 1 16.70 28.10
2 18. 00 25.20
3 20. 50 27.80
4 20. 80 27.40
5 22.70 31.30

2.2 AMEETIBHER
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PEHA (31 d) SEEGHA ] /N BTG 58 0T, RS MR A
BB EIG K IE R, 5 PBS W] B 22 5.
R A N S DTN T3 T N = 1 3
e EAT iR BT PR, 4% IR BT AR ZH 0 2% E M 5 1K
Jo e e TG A S 5, 5 6 B AL AR EL B R A H 4y
%% 22 SFIC G i 2F 5 X PBS 4 E 45 505 IRk
2 \PEG6000 fHE+ 4: 1 A EMWES, o
BT D R 2 ol 7 390 R 5 A 2 R 928 i 35/ B A
RER G, o8 4 MBS B, 0 R R R PR Y R

T E 2GR 2R 2024 4 11 H 5 59 55 21 )

(F22) o /NS IS 48 b5 L L9 A AL 48 B —
TEARMAETC T 25 A 56 22 5 (181 1.2) i BR) 7 4%
R/ RO 57 5 (I 3) W0 JE i
)R PR W AR o
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Tab.2 Spleen index of the five experimental groups of mice in

acute phase of long — term toxicity test. n=12,x s

Groups Spleen index

0.302 9 +0.051 4
0.349 7 +0.073 1

0.525 9 +0.353 32
0.487 0 £0. 128 01
0.509 4 +0. 106 22

PBS group

Blank liposome group

Cationic group

PEG6000 group

Vaccine stock group
T« B MR A (PBS) BIPEXT A LA, D P <0.05,2P <001,
Note: P <0.05,2) P <0.01 compared with PBS negative Control group.
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Fig.1 Blood routine data of mice in acute phase of long-term

toxicity test. n =12 % +s
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Fig.2 Blood biochemical test data of mice in acute phase of

long-term toxicity test. n=12,x +s
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100 um
\ L

A - PBS 4 (JIFIEZHZY) ;B - PEG6000 41 (JIFNELHEY) 5 C - BHE T2 (HFNELEY) 5D - PBS L (MUIELHEY) s E - PEG6000 4 (JRIELHLL) 5 F - BHES T4 (MELEY) o
A —liver tissue of PBS group; B - liver tissue of PEG6000 group; C - liver tissue of cationic group; D —spleen tissue of PBS group; E - spleen tissue of PEG6000 group;

F - spleen tissue of cationic group.

B3 KHsEaENmEasREsNgZ(HE 26, x100)

Fig. 3 Histopathological observation of mice in acute phase of long-term toxicity ( HE staining, x 100)
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Tab.3 Liver and spleen index of the five experimental groups

of mice in acute phase of long-term toxicity test. n=10,x £s

Liver index Spleen index
4.785 6 +0.421 0
4.967 9 +0.369 5
5.805 8 +0. 630 72
5.591 5 +0. 504 02)

5.570 4 £0. 451 32

Group

0.238 8 +0.053 1
0.282 2 +0.087 8

0.314 3 £0. 052 62
0.347 6 £0. 126 92)
0.394 8 +0. 081 42

PBS group

Blank liposome group
Cationic group
PEG6000 group
Vaccine stock group

.15 PBS 4 A, D P <0.05,2P <0.01,
Note; )P <0.05, 2P <0.01, compared with PBS group.
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Fig.4 Blood routine test data of mice in recovery phase of

long-term toxicity test. n=10,x s
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Fig.5 Blood biochemical test data of mice in recovery phase of

long-term toxicity test. n=10,x =5
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A - PBS 2 (FFMELLZY) ;B - PEG6000 ZH (AFAELLZY) s C - FHEG 4L (AFIELLZY) 5D - PBS AL (MUEZHZY) E - PEG6000 ZH (JRIELLZY) s F — PHES T4 (MUELHZ) o
A - liver tissue of PBS group; B - liver tissue of PEG6000 group; C - liver tissue of cationic group; D — spleen tissue of PBS group; E —spleen tissue of PEG6000 group;

F - spleen tissue of cationic group.

B 6 3 b 7 01 M 22 5% 78 L (HE %, x 100)

Fig. 6 Histopathological observation of of mice in recover phase of long-term toxicity( HE staining, x 100)
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