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[ Abstract |

including cancers, infections, genetic disorders, and autoimmune diseases. This article reviews the current development

mRNA therapeutics have emerged as a promising platform in treating a wide range of diseases,

status of mRNA vaccines, existing challenges, relevant guidelines for nonclinical evaluation, and key focuses of
nonclinical safety evaluation. Nonclinical research should focus on proof of concept, administration routes, species
selection, and toxicity characteristics (such as inflammatory responses, hepatosplenic toxicity, and immune responses ).
This article systematically summarizes the research progress and safety evaluation strategies of mRNA vaccines,
providing important references for future studies.
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A7 B W 40 A, TR, LNP-mRNA St FFF I 1 B0
18 S N AR I PR 22 A MR PP W DG TE R . TR
1 mRNA-1273 9 4E Ifi K 25 3 o 7] %1 mRNA-
1273 75 JiT I 0 JGLIE v B i 1 23 A, AR T 4R 24
PRSI L. 7E SD KB 13 B2 425 %
Pt b, B (20 pg- H ) KRR A A
B} (alanine aminotransferase, ALT ) 7K - % %t 18 4H T}
2~ 3 A% LA AT UL U A T A S A |
3 200 B HE IR LA K AR DL JEF R vt /N i A2 P IR 5 R AE
20 B TS T T 0 LI B8 ) 5 Mt O 8 R B, A
AN SR B e AN R o A B ORI G N |
Mvek /> . 7F mRNA ¥ BNT162b2 Wistar KR E &
ey FE vl P B 2R L 4, BNT162b2 ]
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4.4.3 pPERN RIE R E mRNA R 8
2B AL, 78 28 BB 53 vh ok L 7R 1 4 4
928 R T B o E AT F 9 o #E 3 il g vy, 7 22
XF HPT 25 PUARIEAT R I LA B F 5 1 B0 45 R 25
TEH . mRNA FEH 5] & AN R A fE B I 6 46 98 1 52
PG 1 B2 0L SRR O R | 4 B MR B 9%
DA K% 20 J PR T A 0 S 0 42 L A I R R
F & B BE i mRNA B2, AN R A8 [ N AT BE 52 i
G FIEF AR 2. T LNP-mRNA 2 &9
A By B35 2%, Tk Y B A T A ) A i T i
5N RARPEN o AT AR $h 7™ b 4 s X6 A T
TR B 98 I B #E AT OG ¥ . LNP-mRNA X} TLR iy
OIS 2 B DR 7 A ) iR RR T . TLR 0S54 48
e PR 7R AT e | & R BN RN, I 5 e 2R
R, /D BUSE 4 T Ig £ ¥ (lipopolysaccharide,
LPS) fii b B, J& 5 UK & Bk FE 9T LNP-mRNA | 7] & 3
/N BRI H IL-6 , CCL2 D K LAt 42 48 40 Jfd P+ FF
B NEUESHA T LNP 25 U5 5 8 L
PE T , 327 BB 7 B 2 G 3 i

AR S — FR BB KR RO, T P B A
S B 3 53 8 TR 0l Ay i A4 B o R . F g 3R
A, LNP-mRNA il 551 0] 8 3% A 30 B, — 350 0K oy AfF 5%
KB, A E KO 9 0T 3R 08 R 1 40 i A R
(human erythropoietin, hEPO) f{) LNP-mRNA , H |fil 3%
H C3a Fl C5b-9 /K iy BL% B HLaT 3 i 7h ™
AMA T 0] BRSO O Y R N, A HRE TS
TEREFPSE — 57 BNT162b2 = SM-102 A9 57 #1748
B I A T ILE S O R 52 5 e B Y
C5a 7KPAR &, 0 TgE 7K AS &7, 3 1 I A7 78 A MA
AR GG Oh 3 R R . WERE b BE, LNP-mRNA
AT B 530 P RE 5 | & 68 B g, (H B 1 2508 o
R & ARG T WA B A B R A R Y K
4 AT %35 hEPO 1) LNP-mRNA J5, H il C3a
5 C5b-9 [k BLR R B AT Tk
5 ING

mRNA AR TR LJLAE S T NS %
S AU S FH 0 Dy S0 R, S S 8 e AR o i
PeB i R T OCHEE AT, TR S B R T
FFRE T 48 0 B R 48 . mRNA B8 18 o — 104
Pre A= i AR G PRI 75 16l B8 2 2 A7 3k A
M AT A P D R AL H AR BT, IR B 45 & mRNA
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