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一
I.

RV 研究进展

Research progress of RV
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1969 年：Mebus 等首次从犊牛粪便分离 RVA 
1969: Mebus et al. isolated RVA from calf feces for the first time 
1973年：Bishop等于澳大利亚腹泻儿童首次发现RVA 
1973: Bishop et al. first discovered RVA in Australian children with diarrhea 
1978 年：庞其方等于北京儿童腹泻最早报道 
1978: Pang Qifang was the first to report children's diarrhea in Beijing 
1974年：Woode和Bridge于英国从猪粪便中首次分离
1974: Woode and Bridge were first isolated from pig manure in the UK
1980年：首次报道RVA，同时RVB也被鉴定
1980: RVA was reported for the first time, and RVB was also identified
1982年：阙玲玲于中国台湾仔猪腹泻首次发现
1982: Que Lingling first discovered piglet diarrhea in Taiwan, China
2012年后，中国猪感染率陡增
After 2012, the infection rate of pigs in China increased sharply

1、流行历史 History of prevalence
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• 无囊膜结构：环境耐受性强
Non-encapsulated structure: High environmental tolerance

• 理化特性相对稳定：酸碱和温度不敏感
Relatively stable physicochemical properties: acid-base and temperature insensitivity

• 跨种传播，人畜共患：人、动物和鸟类均可感染发病
Cross-species transmission, zoonosis: humans, animals and birds can be infected

• 幼龄动物易感：2周龄以内仔猪
Susceptibility of young animals: piglets up to 2 weeks of age

• 基因群多：10个，A～J；A\B\C\E\H 均可感染猪
Many gene groups: 10, A to J; A\B\C\E\H can infect pigs

• 血清型多：RVA 有27种G型，35种P型，且G型和P型组合
Multiple serotypes: RVA has 27 G types, 35 P types, and a combination of G and P types

• 交叉保护无或弱：
No or weak cross-protection:

2、病原特征

2. Pathogenic characteristics
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3、人畜共患

3. Zoonosis
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刘娜  国际病毒学杂志 2022 年 4 月第 29 卷第 2 期 
Liu Na International Journal of Virology, Volume 29, Issue 2, April 2022 
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p 节段性双链RNA：由11个基因片段组成。

Segmental double-stranded RNA: It consists of 11 gene fragments.

p 编码蛋白：

Encoded protein:

• 6个结构蛋白：VP1～VP4，VP6～VP7， VP4可裂解修饰为VP5和VP8

6 structural proteins: VP1-VP4, VP6-VP7, VP4 can be cleaved and modified 

to VP5 and VP8

• 5个非结构蛋白：NSP1～NSP5， NSP4值得关注

5 non-structural proteins: NSP1 to NSP5 , NSP4 Worth noting

4、基因组特征

4. Genomic characteristics
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5、复制机制

5. Replication mechanism

•  Ca2+

 Ca2+

• NSP4

NSP4
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•  绒毛上皮细胞脱落：液体和电解质吸收障碍；

 Villous epithelial cell shedding: fluid and electrolyte malabsorption;

•  消化酶表达减少：如蔗糖酶和异麦芽糖酶，导致肠腔食糖积聚和渗透压升高。

 Decreased expression of digestive enzymes such as sucrase and isomaltase, leading to accumulation of sugar in the 

intestinal lumen and increased osmolality.

• 肠毒素NSP4活性增加：NSP4通过启动细胞信号和钙动员而诱导剂量和年龄依赖的分泌型腹泻

Increased enterotoxin NSP4 activity: NSP4 induces dose- and age-dependent secretory diarrhea by initiating cell 

signaling and calcium mobilization

5、致病机理

5. Pathogenic mechanism
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6、免疫机理

6. Immune mechanism
• 黏膜免疫为主：sIgA 保护仔猪最重要

Mainly mucosal immunity: sIgA is the most important for protecting 
piglets

• 体液免疫为辅：中和性IgG保护母猪，阻断感染／排毒，降低病毒载量
Supplemented by humoral immunity: neutralizing IgG protects sows, 
blocks infection/detoxification, and reduces viral load

• 细胞免疫亦有用：
Cellular immunity is also useful:

• 异源免疫和同源免疫：动物源病毒对人不致病，是良好的弱毒疫苗候选
株。
Heterologous immunization and homologous immunization: animal-
derived viruses are pathogenic to humans and are good attenuated 
vaccine candidates.
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• 活疫苗：

Live vaccines:

• 灭活疫苗：

Inactivated Vaccines:

• VLP疫苗：

VLP vaccine:

• 活载体疫苗

Live vectored vaccine

• 核酸疫苗：DNA、mRNA疫苗

Nucleic acid vaccines: DNA, mRNA vaccines

7、疫苗研究

7. Vaccine research
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二
II

RV 流行现状

RV prevalence status
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n 基因群：RVA呈全球性流行, RVB、 RVC相对较弱

Gene group: RVA is globally prevalent, RVB and RVC are relatively weak

n 血清型：差异较大

Serotypes: Varies widely

p RVA

RVA

Ø G型：G3、G4、G5、G9 、G11 

G type: G3, G4, G5, G9, G11 

Ø P型：P[5]、 P[6],、P[7]、 P[13] 、 P[28] 

P-type: P[5], P[6], P[7], P[13], P[28] 

1、RV在全球流行现状

1. The current status of RV in the world
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p RVB

Ø G型：宿主特异性和区域特异性？

Type G: Host-specific and region-specific?
• 猪：G4、G7、G9、G13、G15、G19 、G21 

Pig: G4, G7, G9, G13, G15, G19, G21 

• 人、猫、牛：G1、G2 、G3、G5 

Human, cat, bovine: G1, G2, G3, G5 

Ø P型：P[5]、P[6]、P[7]、P[13] 、P[28]

P-type: P[5], P[6], P[7], P[13], P[28]

p RVC

Ø G型： G1–G9 

G type: G1–G9 

Ø P型： P1–P7 

P-type: P1–P7 
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2、RV在我国流行现状

2. Epidemic status of RV in China
n 总态势：逐年上升！

General trend: increasing year by year!

n 基因群：RVA为主要流行群，RVC／RVB亦可检出

Gene group: RVA is the main epidemic group, and RVC/RVB can also be detected

• 哈兽研2018年报道RVC G6P6

Harbin Veterinary Research Institute reported RVC G6P6 in 2018

n 血清型： 至少9个以上G型，以G9、G5、G4、G3占优势

Serotypes: At least 9 G types, predominantly G9, G5, G4, and G3
 年份
 Year

检出率（%）
Detection rate (%)

PEDV TGEV RV PRV

2011 94.60 6.40 －
－

11.25

2012 67.82 2.45 －
－

9.85

2013 17.60 0.29 4.45 17.45

2014 18.64 1.12 3.75 10.42

2015 35.29 7.02 9.92 12.00

2016 71.19 －
－

－
－

6.90

注：数据来自动物卫生与疫病流行病学中心

Note: Data from Animal Health and Disease Epidemiology Center
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p 非瘟前（2012-2018年）： RV检出率1%以内
Before ASF (2012-2018): RV detection rate less than 1%

Zhang et al. BMC Veterinary Research ，2019
Zhang et al. BMC Veterinary Research ，2019猪
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p 非瘟后（2019-2022 年）：RV呈快速上升态势！
Post-epidemic (2019-2022): RV shows a rapid upward trend!

25.98%
50.20% 49.08% 37.11%

2019年 2020年 2021年 2022年1-4月

PEDV

11.11% 7.21%

37.86% 43.04%

2019年 2020年 2021年 2022年1-4月

PoRV

3.08%
0.59%

3.00%

11.81%

2019年 2020年 2021年 2022年1-4月

PDcoV

0.63%

1.56%
1.01%

0.52%

2019年 2020年 2021年 2022年1-4月

TGEV
n 数据来自华中农业大学

Data from Huazhong Agricultural 
University猪
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p 江苏农业科学院

Jiangsu Academy of Agricultural Sciences
2017-2019年间，华东5个省（江苏、安徽、上海、浙江、山东），35

个猪场，594个样本（肛拭子、小肠组织）

From 2017 to 2019, 594 samples (anal swabs and small intestine 

tissues) were collected from 35 pig farms in 5 provinces in East China 

(Jiangsu, Anhui, Shanghai, Zhejiang and Shandong)

• 区域差异较大

Large regional differences

• 哺乳仔猪和育肥猪阳性检出率高

High positive detection rate of suckling piglets and fattening pigs

• 优势血清型：G9P[23]、G9P[7]

Dominant serotypes: G9P [23], G9P [7]

Ran Tao et al
Ran Tao et al猪
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n 数据来自华中农业大学
Data from Huazhong Agricultural University
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p 季节性： 常态化流行；3-5月、10-12月是流行高峰期

Seasonality: Normalized epidemic; peak epidemic period is from March to May and from October to December
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p  我们的调查 Our Investigation
• 调查日期：2020年8月至今

Investigation date: August 2020 to present

• 调查样本：22个养殖集团，203个猪场，1297份病料

Survey sample: 22 breeding groups, 203 pig farms, 1297 diseased materials

• 调查方法：RT-qPCR

Investigation method: RT-qPCR

指标
Indicators PEDV RVA PDCoV TGEV PEDV+RVA PEDV+RVA

+PDCoV

猪场阳性率
Positive rate of pig 

farms

62.56%
（127/203）

51.23%
（104/203）

9.85%
（20/203）

1.48%
（3/203）

25.62%
（52/203）

2.96%
（6/203）

病料阳性率
Positive rate of 

diseased material

44.26%
（574/1297）

34.77%
（451/1297）

3.39%
（44/1297） 

0.54%
（7/1297） / /
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p 病毒类型：4种病毒均可检出；其中PEDV 阳性率最高，其次为RV。

Virus Type: All four viruses were detected; PEDV had the highest 

positive rate, followed by RV.

p 感染模式：以单一感染为主，存在多病原混合（PEDV + RV）感染。

Infection Mode: Single infection is the main type of infection, but mixed 

infection with multiple pathogens (PEDV + RV) also occurs.

p 流行现状：
Epidemiological status:

• PEDV 仍是主要病原
PEDV is still the main pathogen

• RV呈上升态势
RV is increasing

• 混合感染不容忽视
Mixed infections cannot be ignored

（1）流调结果
(1) Epidemiological 
adjustment results

61.7%
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59.6%
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（2）RV血清型分析
(2) RV serotype analysis

p 基于VP7基因分析（86个猪场，104个毒株）

Based on VP7 gene analysis (86 farms, 104 strains)

• 血清型：9个 G型，呈多样性。

Serotypes: 9 G types, showing diversity.

• 优势血清型：G9、G5、 G3和G4。

Predominant serotype: G9, G5, G3 and G4.

p  基于VP4基因分析（42个猪场，51个毒株）

 Based on VP4 gene analysis (42 farms, 51 strains)

• 血清型：5个 P型，呈多样性，。

Serotypes: 5 P-types, showing diversity, .

• 优势血清型：P[13]、P[23] 、P[6]

Dominant serotypes: P[13], P[23], P[6]猪
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（3）RV 进化分析
(3) Evolutionary analysis of RV

G5
G5

G3
G3

G9
G9

G4
G4
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• G9型：VP7氨基酸同源性＞ 95%的毒株占比90%。

Type G9: 90% of the strains have VP7 amino acid 

homology > 95%.

• G5型：VP7氨基酸同源性＞ 95%的毒株占比77% ，

同源性在88-92%占比13%。

Type G5: 77% of the strains have VP7 amino acid 

homology > 95%, and 13% have homology 

between 88-92%.

• G3、G4型：大部分毒株VP7氨基酸同源性在95%

以上。

Types G3 and G4: The VP7 amino acid homology 

of most strains is over 95%.

• G9、G3、G4型毒株相对稳定保守； G5型毒株间

差异较大。

G9, G3 and G4 strains are relatively stable and 

conservative; G5 strains are quite different.

（4）RV G型同源性分析
(4) Homology analysis of RV G
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Ø 同G型间中和效果最佳
The best neutralization effect is the same as G type

Ø 不同G型间存在交叉中和
Different G types Cross neutralization

• G9对G5有较好中和性，对G3中和一般；
G9 has good neutralization to G5 and fair neutralization to G3;

•  G5对G9存在交叉中和性，对G3 中和性一般；
 G5 is cross-neutralizing to G9 and generally neutralizing to G3;

•  G3对G5有较好中和性，对G9中和性一般。
 G3 has good neutralization to G5 and average neutralization to G9.

• G5型免疫原性最好？？？
G5 has the best immunogenicity?

（5）RV  G型间交叉中和性分析
(5) Cross-neutralization analysis between RV genotypes G

毒株
Virus strain

抗血清
Antiserum

YY株
Strain YY
（G9型）
(Type G9)

GY株
GY strain
（G5型）
(G5 type)

GY株
GY strain
（G3型）
(Type G3)

YY株（G9型）
YY strain (G9 type) 5793 4871 3444

GY株（G5型）
GY strain (G5 type) 8192 23171 5793

GY株（G3型）
GY strain (G3 type) 2896 2048 4871猪
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三
III.

RV 疫苗研发

RV Vaccine Development
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Ø 病毒分离与细胞适应性：效价提升、纯净性、种子批
Virus Isolation and Cell Suitability: Potency Improvement, Purity, Seed Lot

Ø 攻毒模型：强毒株选择，小鼠替代
Challenge model: virulent strain selection, mouse replacement

Ø 免疫原性筛选：交叉中和、R值
Immunogenicity screening: cross-neutralization, R value

Ø 规模化培养：全悬浮无血清
Large-scale culture: whole suspension without serum

Ø 纯化工艺：三级纯化
Purification process: Tertiary purification

Ø 佐剂选择：W/O、O/W、W/O/W、水佐剂等
Adjuvant selection: W/O, O/W, W/O/W, water adjuvant, etc.

1、RV灭活疫苗关键制备技术
1. Key preparation technologies of RV inactivated vaccine
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血清型
Serotype

毒株
Virus strain

毒液效价
Venom titer

（LgTCID50/ml）

中和效价
Neutralization titer

(Log2)

中和用毒株
Neutralizing strain

G9

RVAG901 7.0 12.25

RVAG905
RVAG908 7.3 10.50

RVAG909 5.5 10.25

RVAG905 6.5 11.25

G5
RVAG501 7.0 12.50

RVAG513
RVAG513 6.5 10.50

G3 RVAG303 6.5 12.75 RVAG303

G4 RVAG404 7.0 11.5 RVAG404

• 试验用猪：将分离的细胞适应毒，制备灭活疫苗，免疫3月龄健康猪，

Experimental pigs: Prepare inactivated vaccine with the isolated cell-adapted virus, and immunize 3-month-old healthy pigs.

• 免疫方案：首免后21d二免，二免后21d采血，中和效价测定

Immunization regimen: Secondary immunization was performed 21d after the first immunization, and blood was collected 21d after 

secondary immunization for neutralization titer determination

p 毒株免疫原性筛选  Immunogenicity screening of virus strains
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全悬浮细胞驯化与摇瓶培养
Whole Suspension Cell Acclimation 
and Shake Flask Culture

生物反应器全悬浮培（30L）
Full suspension culture in bioreactor (30 
L)

生物反应器全悬浮培养（50L和500L）
Bioreactor full suspension culture (50L and 500L)

（2）全悬浮无血清培养工艺
(2) Whole suspension serum-free culture process
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接毒后细胞

Cells after virus 

inoculation

正常细胞

Normal cells

• Po R V - G 9 基 因 型 ： 1 0 8 . 0

P o R V- G 9  g e n o t y p e :  1 0 8 . 0

• Po R V - G 5 基 因 型 ： 1 0 7 . 5

P o R V- G 5  g e n o t y p e :  1 0 7 . 5

• Po R V - G 3 基 因 型 ： 1 0 7 . 5

P o R V- G 3  g e n o t y p e :  1 0 7 . 5

• Po R V - G 4 基 因 型 ： 1 0 7 . 5

P o R V- G 4  g e n o t y p e :  1 0 7 . 5

全悬浮无血清培养效价（TCID50/ml）
Total suspension serum-free culture titer ( TCID50/ml)

猪
消
化
道
疾
病
国
际
研
讨
会



p  纯化工艺：粗滤-深滤-超滤三级纯化

 P u r i f i c a t i o n  p r o c e s s :  c o a r s e  f i l t r a t i o n  -  d e e p  

f i l t r a t i o n  -  u l t r a f i l t r a t i o n  t h r e e - s t a g e  p u r i f i c a t i o n

p  关键指标：

 K e y  i n d i c a t o r s :

• 杂蛋白去除率

R e m o v a l  r a t e  o f  i m p u r i t y  p r o t e i n

• 病毒损失率

R a t e  o f  v i r u s  l o s s

（3）病毒悬液纯化工艺
(3) Purification process of virus suspension

原病毒液

Original virus 

solution

一级纯化

Primary 

purification

二级纯化

Secondary 

purification
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p 实验用猪：2月龄健康猪，颈部肌肉注射免疫；
Experimental pigs: Healthy pigs at 2 months of age, immunized by neck intramuscular injection;

p 免疫程序：多种免疫组合（序贯免疫）
Immunization procedure: Multiple immunization combinations (sequential immunization)

p 评价指标：中和抗体
Evaluation indicator: Neutralizing antibody

p 初步结论：活+灭+灭组中和抗体水平最高；灭活苗需2次免疫
Preliminary conclusion: The neutralizing antibody level was the highest in the live + inactivated + inactivated group; the 
inactivated vaccine required 2 immunizations

免疫程序
Immunization Procedure

PEDV血清中和抗体（Log2)
Serum Neutralizing Antibody to PEDV (Log2)

RV血清中和抗体（Log2)
RV serum neutralizing antibody (Log2)

免前
Before 

exemption

免后21d
21d after 

immunization

免后42d
42d after 

immunization

免后63d
63d after 

immunization

免前
Before 

exemption

免后21d
21d after 

immunization

免后42d
42d after 

immunization

免后63d
63d after 

immunization
活+灭+灭

Active + Inactive + Inactive
1.5 
1.5 

1.9 
1.9 

5.8 
5.8 

8.1 
8.1 

4
4

8.9
8.9

10
10

10.8
10.8

灭+灭
Off+Off

/
/

0.6 
0.6 

2.6 
2.6 

7.0 
7.0 

/
/

4.4
4.4

11
11

10.8
10.8

活+活
Live + Live

/
/

0.5 
0.5 

3.0 
3.0 

6.0 
6.0 

/
/

6
6

8.5
8.5

8.3
8.3

活/灭+灭（竞)
Live/inactivated + inactivated 

(competition)
/
/

0.8 
0.8 

2.6 
2.6 

7.8 
7.8 

/
/

4.8
4.8

8.4
8.4

8.7
8.7

攻毒对照
Challenge control

1.7 
1.7 

1.0 
1.0 

2.0 
2.0 

1.6 
1.6 

3.5
3.5

6.0
6.0

5.5
5.5

5.3
5.3

空白对照
Blank control

1.0
1.0

0.75
0.75

1.75
1.75

1.5
1.5

3.8
3.8

6.5
6.5

5.0
5.0

4.5
4.5

（4）PEDV-RV二联苗的免疫效果评价（中和抗体）
(4) Evaluation of the immune effect of PEDV-RV bivalent vaccine (neutralizing antibodies)

n 实验室评价   Laboratory Evaluations
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p 猪场背景：广西某养殖场，母猪存栏5000头，发生腹泻，病原检测仅RVA阳性，经测序确定G9型；
Pig farm background: In a farm in Guangxi, diarrhea occurred in 5,000 sows on hand. The pathogen was only RVA positive, and G9 was determined by sequencing;

p 疫苗制备：分离病毒、效价优化、制备RVA G9灭活疫苗，经安全性检验后，临床免疫；
Vaccine preparation: Isolate the virus, optimize the titer, prepare the RVA G9 inactivated vaccine, and perform clinical immunity after safety test;

p 免疫方式：母猪产前6周、产前3周各免疫一次，1头份/2mll／头
Immunization method: Sows were immunized once at 6 weeks and 3 weeks before delivery, respectively, 1 dose/2ml/head

p 免疫评价指标：
Immune evaluation indicators:

• 腹泻率：免疫RVA G9灭活疫苗后，再产仔猪腹泻发病率小于1%（猪场老板自述）。
Diarrhea rate: After immunization with RVA G9 inactivated vaccine, the incidence of diarrhea in re-delivered piglets was less than 1% (as reported by the farm 
owner).

• 中和抗体：初乳、母猪血清、仔猪血清
Neutralizing antibodies: colostrum, sow serum, piglet serum

• 排毒率：肛拭子,荧光定量PCR检测，均未检出。
Shedding rate: None was detected in anal swabs by fluorescence quantitative PCR.

采集时间
Acquisition time

初乳中和抗体
Colostrum neutralizing antibody

（Log2）
（Log2）

母猪血清
Sow serum

中和抗体（Log2）
Neutralizing Antibody (Log2) 母猪肛拭子检测

Sow anal swab test

仔猪血清
Piglet serum

中和抗体（Log2）
Neutralizing antibodies (Log2)

仔猪肛拭子检测
Anal swab test of 

piglets
抗体值

Antibody value

离散度
Degree of 
dispersion

抗体值
Antibody value

离散度
Degree of 
dispersion

抗体值
Antibody value

离散度
Degree of dispersion

产仔当日
Day of farrowing

11.7
11.7

12.8%
12.8%

/
/

/
/

/
/

/
/

/
/

/
/

产仔7日
Day 7 of farrowing

/
/

/
/

7.6
7.6

10.2%
10.2%

0/10
0/10

7.54 
7.54 

10.6%
10.6%

0/15
0/15

产仔14日
Day 14 of farrowing

/
/

/
/

7.0
7.0

17.5%
17.5%

0/10
0/10

7.5
7.5

20.7%
20.7%

0/15
0/15

n 猪场临床评价—PEDV-RV（G9型）二联灭活苗
Clinical evaluation of pig farms - PEDV-RV (G9 type) inactivated vaccine
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p 猪场背景：广西某养殖场，PEDV、RV、PDCoV均可检出；其中RV 为G9型；

Pig farm background: A breeding farm in Guangxi, PEDV, RV, and PDCoV can all be detected; RV is G9 type;

p 疫苗制备：选择与该猪场流行毒株同源性大于95%的种毒、制备三联苗，经安全性检验后，临床免疫；抗原量（LgTCID50/头份）：PEDV 

7.0、PoRV 7.8、PDCoV 7.3

Vaccine preparation: Select the seed virus with homology greater than 95% with the epidemic strain of the pig farm, prepare the triple 

vaccine, and conduct clinical immunization after safety test; antigen amount (LgTCID50/dose): PEDV 7.0, PoRV 7.8, PDCoV 7.3

p 试验分组：4家疫苗，平行对比；

Trial grouping: Vaccines from 4 hospitals, parallel comparison;

p 免疫剂量：免疫后背母猪（130日龄），经PEDV活毒驯化后1个月免疫，1头份/2ml／头；

Immunization dose: The sows (130 days old) after immunization were immunized 1 month after acclimatization with live PEDV, 1 

dose/2ml/head;

p 样品采集：免疫前、免疫后每隔1周采血一次，连续采样4次；

Sample collection: Blood samples were collected before immunization and every 1 week after immunization for 4 consecutive times;

p 评价指标：血清中和抗体。

Evaluation indicators: Serum neutralizing antibodies.

n 猪场临床评价—PEDV-RV（G9型）- PDCoV三联灭活苗
Clinical evaluation of pig farms - PEDV-RV (G9 type) - PDCoV triple inactivated vaccine
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耳号
Ear tag

检验编号
Test No.

采样日期与RV(G9)中和抗体效价
Sampling date and RV (G9) neutralizing antibody titer

2023.12.20
2023.12.20

2024.01.03
2024.01.03

2024.01.09
2024.01.09

2024.01.18
2024.01.18

2024.01.25
2024.01.25

1295706
1295706

5
5

≥1:64
≥1:64

≥1:256
≥1:256

≥1:256
≥1:256

≥1:1024
≥1:1024

≥1:2048
≥1:2048

1295709
1295709

6
6

≥1:64
≥1:64

≥1:256
≥1:256

≥1:256
≥1:256

1:512
1:512

1:512
1:512

1295710
1295710

7
7

1:16
1:16

≥1:256
≥1:256

≥1:256
≥1:256

≥1:1024
≥1:1024

1:1024
1:1024

1295711
1295711

8
8

1:16
1:16

≥1:256
≥1:256

≥1:256
≥1:256

≥1:1024
≥1:1024

≥1:2048
≥1:2048

p RV（G9）中和抗体效价
RV (G9) neutralizing antibody titer
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耳号
Ear tag

检验编号
Test No.

采样日期与PEDV中和抗体效价
Sampling date and PEDV neutralizing antibody titer

2023.12.20
2023.12.20

2024.01.03
2024.01.03

2024.01.09
2024.01.09

2024.01.18
2024.01.18

2024.01.25
2024.01.25

1295706
1295706

5
5

1:32
1:32

1:128
1:128

1:128
1:128

1:512
1:512

1:512
1:512

1295709
1295709

6
6

≤16
≤16

1:128
1:128

1:256
1:256

1:256
1:256

1:128
1:128

1295710
1295710

7
7

≤1:16
≤1:16

1:128
1:128

1:32
1:32

1:128
1:128

1:128
1:128

1295711
1295711

8
8

1:32
1:32

1:32
1:32

1:32
1:32

1:512
1:512

1:256
1:256

p PEDV中和抗体
PEDV neutralizing antibody
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耳号
Ear tag

检验编号
Test No.

采样日期与PDCoV中和抗体效价
Date of Sampling and PDCoV Neutralizing Antibody Titer

2023.12.20
2023.12.20

2024.01.03
2024.01.03

2024.01.09
2024.01.09

2024.01.18
2024.01.18

2024.01.25
2024.01.25

1295706
1295706

5
5

<1:2
<1:2

<1:8
<1:8

<1:8
<1:8

1:256
1:256

1:128
1:128

1295709
1295709

6
6

<1:2
<1:2

<1:8
<1:8

<1:8
<1:8

1:128
1:128

<1:16
<1:16

1295710
1295710

7
7

<1:2
<1:2

<1:8
<1:8

<1:8
<1:8

1:128
1:128

1:32
1:32

1295711
1295711

8
8

<1:2
<1:2

<1:8
<1:8

<1:8
<1:8

1:32
1:32

<1:16
<1:16

p PDCoV 中和抗体效价
PDCoV neutralizing antibody titer
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四
IV.

防控策略与挑战

Prevention and control strategies and challenges
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p  总策略：生物安全+病原监测+疫苗免疫+免疫检测

 General strategy: biosafety + pathogen surveillance + vaccine immunization + immune detection

• 防控前移：生物安全+养殖设备+环境净化+养殖模式+选址

Forward prevention and control: biosafety + breeding equipment + environmental purification + breeding mode + site selection

• 病原监测：基因变异、抗原性变异、致病力变异、中和性

Pathogen monitoring: gene variation, antigenicity variation, pathogenicity variation, neutralization

• 疫苗免疫：免疫程序、序贯免疫

Vaccine immunization: immunization procedures, Sequential Immunization

• 免疫检测：群体免疫合格率、离散度；个体抗体阳性率、抗体滴度等

Immune detection: Herd immunity qualification rate and dispersion; individual antibody positive rate and antibody titer, etc.

n 防控策略：疫苗+

Prevention and control strategies: Vaccines+
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消灭
传染源

Eliminate
Source of infection

切断
传播途径
Cut off

Route of transmission

保护
易感动物
Protect 

Susceptible animal

外
防
传
染
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External so urce of i nfection
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两个基本点
Two basic points

免疫力Immunity

致病力Pathogenicity

稳定性
Stability
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n 免疫失败原因分析
Analysis of the Causes of Immunization Failure

• 生物安全漏洞多：外防病原入，内防病院散；

There are many loopholes in biosafety: preventing pathogens from entering from outside and preventing diseases from 

spreading from inside;

• “四流”管理不到位：人、猪、料、车／工具

Inadequate management of the "four flows": people, pigs, materials, vehicles/tools

• 病毒变异：免疫原性、致病性增强

Virus mutation: increased immunogenicity and pathogenicity

• 免疫机理不清晰：活毒驯化

Unclear immune mechanism: live virus domestication

• 疫苗免疫不科学：疫苗选择、毒株中和力、免疫程序、抗体检测？

Vaccine immunization is unscientific: vaccine selection, strain neutralization ability, immunization procedure, antibody 

testing?

   。。。。。。
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挑战1、疫病防控，过度依赖疫苗
Challenge 1. Epidemic prevention and control, over-
reliance on vaccines

不／减少死亡
No/reduced mortality

症状无、轻或RV阳性稳定
No or mild symptoms or stable RV positive

不感染、不排毒，不散毒
No infection, detoxification or shedding

无疫情发生
No epidemic occurred

疫病净化
Epidemic Purification
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疫苗免疫：只是一道防线！
Vaccination: just a line of defense!
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4个领域
4 areas

国家规程指标
Indicators of national 

regulations

临床免疫指标
Clinical immune 

indicators

生产关键指标
Key Indicators of 

Production

经济效益指标
Economic benefit 

index
抗原含量
Antigen content
外观性状
Appearance and properties
安检
Security check
效检
Efficacy test
粒径
Particle size

抗体转阳率
Antibody conversion rate
抗体离散度
Dispersion of antibody
抗体滴度
Antibody titer
抗体离散度
Dispersion of antibody
群体免疫合格率
Qualified rate of herd immunity

整体死淘率
Overall dead panning rate
整体均匀度
Overall uniformity
呼吸道发生率
Respiratory Incidence

日增重
Daily weight gain
料肉比
Ratio of raw materials to meat
上市天数
Days on the market

精细化与数字化

Refinement and digitization

挑战2、疫苗评价，过度依赖抗体
Challenge 2: Vaccine evaluation, over-reliance on antibodies

不仅是抗体

Not only antibodies

带毒率

Virus-carrying rate

病毒血症

Viraemia

病毒载量

Viral load
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挑战3、病毒变异：老病新发／新病频现
Challenge 3. Virus mutation: new/frequent occurrence of old diseases
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细菌表达系统
Bacterial expression system

酵母表达系统
Yeast expression system

昆虫细胞表达系统
Insect cell expression system

哺乳动物细胞表达系统
Mammalian cell expression system

挑战4、技术创新：新品研发／老品升级
Challenge 4. Technological innovation: R&D of new products/upgrading 
of old products
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传染源
Source of infection

易感动物
Susceptible animal

传播途径
Route of transmission

生物安全是一种平衡
Biosecurity is a balance

降低
Decrease

减少
Decrease

消灭
Elimination

营养
Nutrition

免疫
Immunization

选址
Site selection

消毒
Disinfection

隔离
Quarantine

切断
Cut off

挑战5、生物安全：投入／产出的经济价值
Challenge 5. Biosecurity: the economic value of inputs/outputs
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p  广谱通用
 Broad-spectrum and universal

p  精准免疫
 Precision Immunity

p  鉴别诊断
 Differential Diagnosis

p  疫病净化
 Epidemic Purification

p  新型疫苗：mRNA疫苗、治疗型疫苗／阻断型疫苗
 New vaccines: mRNA vaccines, therapeutic vaccines/blocking vaccines
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敬请各位领导、专家批评指正！

Please criticize and correct leaders and experts!

谢谢！

Thank you!

敬请批评指正！谢谢！

Please criticize and correct! Thank you!
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