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Current epidemic situation, diagnosis and control measures
of African Swine Fever

LI Jinrong, GUAN Yun, WU Wenbo, ZHANG Junsheng, XUE Qian, LIU Jing,
WANG Xia, HE Wanting, SUN Hailiang, JIAO Peirong”

(College of Veterinary Medicine, South China Agricultural University ; Key Laboratory of Zoonosis Prevention and
Control of Guangdong; Key Laboratory of Animal Vaccine Development, the Ministry of Agriculture; National and
Regional Joint Engineering Laboratory for Medicament of Zoonosis Prevention and Control ; Guangzhou 510642,
China)

Abstract: African swine fever (ASF) is a kind of extensive hemorrhagic infectious disease caused by African
swine fever virus (ASFV) , the morbidity and mortality of ASF even reach to 100%, so it was placed the class one
infectious diseases in China. African swine fever case was first reported in China at August 2018. Until Apr 12, 2019,

African swine fever virus have caused 121 outbreaks in 30 provinces of China, so it produces serious losses to the
swine industry in China. In order to better understand African swine fever and prevent and control this disease, we
review the etiology, epidemiology, diagnosis and prevention control of African swine fever.

Keywords: African swine fever; current epidemic;

diagnosis; prevention control
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Advances in diagnostic methods of African Swine Fever

KANG Huahua, ZHANG Chunhong, LIU Zhicheng, ZHANG Jianfeng,
SUN Junying, SHEN Haiyan”

(Institude of Animal Health, Guangdong Academy of Agricultural Sciences, Scientific Observation and Experiment
Station of Veterinary Drugs and Diagnostic Techniques of Guangdong Province , Ministry of Agriculture and Rural
Affairs, P.R.China, Guangdong Provincial Key Laboratory of Livestock Disease Prevention, Guangzhou city,
Guangdong province, 510640, China)

Abstract: African swine fever (ASF) is an acute, intense and highly conlagious disease, which seriously harms
the global pig industry. ASF has been listed as one of the notifiable terrestrial and aquatic animal diseases by OIE,
and organized as “Class A animal disease” in the catalogue of animal epidemics of China. So far, there is no
commercial ASFV vaccine. The continuous spread of the disease through Africa, Europe and the other countries keeps
the neighboring countries on heightened alert. In August 2018, ASF emerged in China for the first time and
subsequently rapidly spread across many regions of China, posing a major threat to the Chinese pig industry. This
review summarizes the diagnostic research progress of ASF, which can provide technical reference for monitoring and
comprehensive prevention and control of ASF.

Keywords: African swine fever; diagnostic methods; research progress
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Discussion on quality improvement and circulation platform
construction of characteristic agricultural produces in Tibet

WU Wendong, LIN Weijun, LIU Kai, CHEN Yanping, LING Huanzhi,
LIANG Yuanhang, ZHOU Guangzhou"

(Institute of Agricultural Economics and Rural Development, Guangdong Academy of Agricultural Sciences, Key
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Abstract: Tibet has a vast territory and abundant agricultural products resources with plateau characteristics.
Based on the analysis of the current situation and problems of agricultural product quality and circulation in Tibet, this
paper puts forward the methods and principles of establishing a platform for improving the quality and circulation of
agricultural products with Tibetan characteristics, which plays an important role in improving the production
environment and quality safety of agricultural products, promoting the income and living standards of farmers in Tibet

and promoting the new process of agricultural development.
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22 HEEESHEREE PUARPRFL R IR S 54 3%, PR R 4E 55 90.00%,
IR BN, S Y R 27 KK PXBUARI R 5.37 EUmL, e 120 H 5, bilk

P B R B SO T 0.6 EU/MmL, BURBIFE RO BHFERRADA 483k, HUikBHFE RAERELE 80.00%, -

45.00%, YU RE 2.39 EUMmL. B3 NHJE,  WHAHE N 3.55 EUmL(E 1 R 2HE 1),

F1 REBTRERBRENRERFREEEER

G35 Je B[]
B b HET B 5 34 H KI5 124
oD P B (EU/MmL) OD1H PUiAE B (EU/MmL) OD1H P B (EU/MmL)

1 0.266 0.35 0.487 1.25 0.218 0.16
2 0.373 0.71 0.386 0.76 1.18 3.26
3 0.341 0.59 0.265 0.34 1.228 35
4 0.244 0.29 2251 32.03 0.563 0.88
5 0.238 0.27 0.538 1.54 2414 11.6
6 0.339 0.58 1.244 9.12 2.04 8.6
7 0.271 0.36 0.251 0.31 0.555 0.86
8 0.228 0.25 0.855 4.12 0.871 1.9
9 0.623 2.11 2.364 35.53 1.519 5.1
10 0.871 4.28 0.601 1.95 0.669 1.19
11 0.579 1.8 1.223 8.79 1.714 6.32
12 0.474 1.18 0.608 2 0.425 0.53
13 0.509 1.37 0.55 1.62 1.908 7.64
14 0.257 0.32 0.492 1.28 0.506 0.73
15 0.36 0.66 0.751 3.13 2.146 9.41
16 0.245 0.29 0.984 5.55 2.054 8.71
17 0.464 1.13 0.418 0.9 0.305 0.3
18 0.286 0.4 0.245 0.29 0.384 0.45
19 0.282 0.39 0.882 4.4 1.395 439
20 0.29 0.42 1.08 6.76 2.58 13.05
21 0.267 0.35 1.107 7.12 2.493 12.28
22 0.481 1.22 0.459 1.1 1.572 5.42
23 0.238 0.27 0.64 2.23 0.827 1.74
24 0.99 5.62 0.342 0.59 0.874 1.91
25 1.405 11.8 0.901 4.6 0.427 0.54
26 0.92 4.81 0.879 437 0.615 1.03
27 0.259 0.33 0.629 2.15 0.236 0.19
28 0.472 1.17 0.952 5.17 1.222 3.47
29 1.663 16.86 0.507 1.36 0.506 0.73
30 0.428 0.95 0.547 1.6 1.479 4.86
31 0.308 0.47 1.566 14.85 0.852 1.83
32 0.388 0.77 1.263 9.41 0.86 1.86
33 0.374 0.71 0.279 0.38 1.496 4.96
34 0.24 0.28 1.514 13.82 0.595 0.97
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A LIETinll]
FE GLRETT G 34 H HupE)E 1240 H
OD{H PR (EU/mL) OD1H Bifki g (EU/MmL) OD1{H P (EU/mL)

35 0.182 0.16 1.337 10.62 1.166 3.19
36 0.278 0.38 0.775 3.34 0.273 0.24
37 0.202 0.19 0.445 1.03 0.436 0.56
38 0.247 0.3 0.973 5.42 0.467 0.63
39 0.865 4.22 0.856 4.13 0.365 0.41
40 0.235 0.27 0.589 1.87 0.268 0.24
41 1.183 8.2 0.386 0.76 0.62 1.04
42 0.242 0.28 0.431 0.96 0.59 0.95
43 1.902 22.41 0.407 0.85 0.336 0.35
44 0.474 1.18 1.086 6.84 0.938 2.17
45 0.313 0.49 0.614 2.04 1.349 4.13
46 0.485 1.24 0.571 1.75 1.591 5.54
47 0.278 0.38 0.21 0.21 0.715 134
48 0.236 0.27 0.577 1.79 2.131 93
49 0.236 0.27 1.031 6.12 0.398 0.47
50 0.182 0.16 2.037 25.92 0.722 1.36
51 0.444 1.03 1.919 22.84 0.793 1.61
52 0.234 0.26 0.415 0.89 1.319 3.97
53 0.263 0.34 1.356 10.94 1.12 2.97
54 0.534 1.52 1.429 12.23 2.401 11.49
55 0.257 0.32 0.546 1.59 2.401 11.49
56 0.668 2.44 0.675 25 1.356 4.17
57 0.243 0.29 0.357 0.65 0.631 1.07
58 0.959 5.5 0.626 2.13 0.73 1.39
59 2.105 27.79 0.716 2.83 0.557 0.86
60 0.226 0.25 0.514 1.4 0.924 2.11
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GaRERT GayE s 34 H HuE)E 12 H
SERFHLARTE (EUML) BIEEFR(20.6 EUML) “FEHUATE (EU/ML) B2 (20.6EU/mL) SR (EU/mL) B3R (0.6 EU/mL)
2.39+5.17 45.00%(27/60) 5.37+7.42 90.00%(54/60) 3.55+3.69 80.00%(48/60)
K i’
§ “ o %
1 0%
. o
’ Yol I ﬂ‘fs\'fﬂ (OzD) N
AT e P

1 REMRARRKENKERFRERERRL



AR IR ERSG (ACH) R B IE B R MR- HEF5R, 5 BEIEK - 35 -

23 EREFER
PR X IEHEART 2017 4F9 H £ 2018 4 12 H AR A
RAF RS K 4 o

3 aWEite
31 BEEHBXE

TERIR KGR (dG AR TEL = 5 TS
AR R TR T B R AR PR e a5 (B D] FH i) ] 5%
M2 PURBR SRS, Al R R T
OIE HEAE 1Y 70% 13, 120 T AE W [A) % A b K 35 R
281 3y /3k — R E , PRI IE S )5 e PR ™
PR, BUARPREE 3205 S 5 124 H P B2
ik 3.55 EU/mL, $iiRBHEE %8 80.0% , W W& T
OIE ZERBRAE . TRME GO TRYI R LU DR A AE R
SRPUARVEAT T A, & BT 40 10 4 Sl
FHIE EVRE R G 2 1 i, 2017 5 2018 AR 1Y i
il e e — 4~ H P B R 5 B R 81.03% F
87.05% , SAERI K IHFERT (G HR) S fs 124 H
RO Y o MR T RS XA RS 12 HAER
S LA B 5 SRA N 43.729%67, S IEAR T 70% 1 1
PR, TRERE AR T AE R K G RE G (dG R ) s
Ja 124 H K.
32 BEERREH

P 13 Sk — R RE493 K, MEL 124 H
WA RIGIERICT R 2 B v A ), 3R
WZr= i 4 T e 4, PTRUH TR 6

33 REEFMNEE

T FHIZRI8E 1 ) SR e e AT R Ry i IR e e A
—E, —AERE— R o AR A AR K
BT, HIRGETTEE 2K B N A T BB RIE 5
HIRGE, SRG 3R PR EE IR, et FE 2=
1o BIIL, ARBFFE AT DA S e TAERCR

4 INE

ABIFFEUEIATE RS KT BE v (G R ) e —Fp2d
SR A R SRR BE B, o FHASE B m] LR
TPE TR

S 3k :

(1] FaHAR, i, RFEE, 5. LXK IS 32000 7
2EPA )] A A B, 2017(3) :24-25.

(2] W8, THEH, B, 5 AR T TR B da 15 it [T ]
rRE 2GR, 2010, 44(9):53-57.

(3] HH Y DAHLUOIE) Fi , ARV FBHEE AR . OIE FiliA:
Sz Wil 5 5 M Ol FLah i B %) [M].
2012 5Ll

(4] PMBA:, B, XGRS, % ELISA 5 FAVN Jrik il R AT
RIFHOAI LB [T, o FE BB 45 B 274, 2003, (3) :204-206.

(5] Rk, KRR, Bk, 5. 0 Rk P TR K06 92 1
(Hep-Flury-dG ) 19 G B30 [T, v il B 38 SR 24 4
2012, 28(7) :664-668.

(6] tl, BT, SKMIE, & URIIEE L XK AT R PUIAR S m
JERE BT ). TR B O ERHE, 2019, 44(1):38-39.

21 T

2RSS W] . FEF R 2R, 2017, 35(05) : 80-85.

(4] mlBL. 1w R AL B A AR IR 5 A R s —— LA 7
B K2 REIL)] . EABIER, 2015(02): 13-16.

(5] F 2, ab4il. 27 8 LA M i (5 JBAT A BT Pk o
—— DRI T R AUERERE A SO () ). A3 A
55, 2015(12) : 85-88.

(6] m. JFRMIME BAT R 2B il 55 92 [0]. A1 4 T
1k, 2017, 61(S2): 60-64.

(7] R I T AR5 BAT N B B 2 B AL 2 B IR 55 A U 5
[J]. BE2f5 B 2gdR, 2018, 39(07) : 70-73.
[8] ZBI, #hFY, ZRIK. IZAERNIHIAEE T ik A h 2522 25 R 55
BRI ]. IF 2R B[ 25, 2016, 27(05) : 1232-1233.
(9] BRI, TH4G. M2 2 0738 S 51 S0 Sk R
[J]. BB Ee 5 500k, 1995(01): 18-21.
[10] XBELC . WA S 52ERHIRSS 1 SRR 5 A [T ]
BIFHITAE, 2016, 60(16): 93-98.



- 36 - BEEIFK

JHRBHREEMI 20195 (F445)5 4

=Bl RN FIEE RIS EIRE

KRAG T, HFE
(LT M B A S B, 2R T 511430
2. b B fE - n = YR A R A ], dEaT 100301)

E A MNKEF LD ERAAFARFT, QAT EAE — A RREDHZ AR
B ARIBA TSI AT B IILEE KA AR RS R A BT, SREAW . —KEFELT,
SIAFRIRE R D TAMETFRRAINRBERAFTIL, AN RBREEEL, = X5
Fath I RAFEE, — Rl MIKH F SRR R EM K, & B TR AR ALK

o Fe i TR 58 T T TR AR RIFAOR
W %

RS WU5; AR

FE S XS :S856.4 CHARRIG B SCEE S . 1005-8567(2019)04-0036-02

SN (Gemsbok) , JF/=FAEM, —JLH =ik
ER— H T, AR B —4F 10 R84 A1 1S
Blo SIRAFHIAE—HWN, LHETEMZE, IRES)
KA, HELZL AT, FE PR, &5
B K REZEE 0 IRIE AN Rt i R 4k
RIS FHICT . AR BEES PSR AL T
SRR, R 23 TIRdT . ANkt — 2R 97 61
PAT WS W HAR K, S 1% KB AR ¥4
FEREE SR ST T 3R A M ER =%

1 e A %
1.1 RIeEN ) R 5 B a]

AN THAFREIE 3 H (7 B3 15 HiR) .
3 HGIBR L e A G 7 Hi (1 54141) (10 H
Q25 9111) 15 HIR 3 S4) £ AERTE . 5%
iE] . 20174F2 A THE9H 30 H .,
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il 0.6¢g LV.
2T RALEN 200 mL LV.
RE2idivEt:n) 100 mL LV.
BT 0.25 mg LH.
JISN K48 1 mL LM
Sk 24% P.O.
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Stability of inactivated vaccine against Mycoplasma
Pneumoniae (GD0503 strain) after freeze-thaw

Hu Meirong, Zheng Tiesuo, Chen Jian, Huang Qiuxue, Mu Guanghui
(Guangdong Winsun Bio-pharmaceutical Co., Ltd., Guangzhou 511356, China)

Abstract: In order to explain why swine mycoplasma pneumoniae inactivated vaccine (GD0503 strain) remained
unchanged in characters after freeze -thaw at =70 °C, two experiments were conducted. In the first experiment, we
explored the stability of vaccine emulsified with strain GD0503 and white oil adjuvant at different water-oil ratios,
vaccine emulsified with strain GD0503 and white oil adjuvant containing different proportion of aluminum stearate,
and vaccine emulsified with Strain GD0503 of different content and white oil adjuvant after single freeze - thaw and
triple freeze -thaw at =70 °C respectively. In the second, ten different oil emulsion adjuvant vaccines from different
companies and swine mycoplasma pneumoniae inactivated vaccine (GD0503 strain) were detected the stability after
freeze-thaw at — 70 °C once. The results showed that: (1) During the first experiment, we examined the stability of
vaccine emulsified with strain GD0503 and white oil adjuvant at different WOR (1:1.5.1:2 and 1:3), vaccine
emulsified with strain GD0503 and white oil adjuvant containing different proportion of aluminum stearate (0% . 1.0% .

1.2% and 2.0% ) , and vaccine emulsified with strain GD0503 of different content and white oil adjuvant (at a ratio of

Yr#s B H#A:2019-04-22
EEEN LA (1985-), 2, WiHFsA:, FENFEFEEIPWIEH ST, E-mail : humeirong0907@126.com
ETES B (1982-), 2, WiHmsAd:, FENFEEDHYEEN IV, E-mail: muguanghuil 09@126.com
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1:2) after single freeze - thaw and triple freeze - thaw at — 70 °C respectively and no demulsification and distinct

precipitation of water phase was observed at the bottom of all tubes. (2) During the second experiment,

demulsification was observed in 7 of the 10 oil emulsion adjuvant vaccines. while the swine mycoplasma pneumoniae

inactivated vaccine (GD0503 strain) and other 3 vaccines remained unchanged in characters. Based on above results,

it was concluded that the swine mycoplasma pneumoniae inactivated vaccine (GD0503 strain) we prepared could

remain unchanged in characters after freeze-thaw at =70 “C(no demulsification).

Keywords: Inactivated Vaccine against Mycoplasmal Pneumonia of Swine ;
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FE] -804 1 7 M3 CRODA /A ], Tris-NaCl i
IR AMAA ) 245 03 A7 PR w4
1.3 5%

T25 %Y, R TKA A 77

Freeze-thaw; Demulsification

2 Ak
21 AREKHEEEANREE-70 CHEL1XFFR
Al 3 R B FRE AT

43 91 LA Tris - NaCl F15 Jifi & 2 J5 44 (GD0503
R PTIE5 F 29058 A5 R 45 A0 11 3 A4 77 LA ZK I L
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BUA Tris-NaCl, 1.0%HEJ5 2 51 ; B3 HU5UCA Tris-NaCl, 1.2%08 A5 R
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0.1 mL.

33 GDOSO3HRARMESENHEBHERZ
REE-70 ‘CHRRE 1R TR 3R FEE RN
e

GDO0503 #k 4 J5 W& FH Tris - NaCl 46 7k 9 %% &
6.5%10°CCU/mL.1.3x10° CCU/mL.6.5% 108 CCU/mL,
O3S AR FLAL o R B -70 CHRRAL 1R
FIZRAR3 W, BU10 mL B 25048, L3000 t/min
B 1S5 A, R H KA L 4 & S
6,

F4 E5HE 645 KK, GDO503 k5 il
AN FLALBYEE B 5%10° CCUSL Y (1x10° CCU/Sk L 5%
108 CCU/SKAY=70 CHRRR 1 IR TR 3 UK, R R
LKA

®3 SFFELHIEEERRN B M EFZ LR BT E HR MR

o . PET 2R

Tris-NaCl GDO0503 £k
T TR AR 0% 1.00% 1.20% 2% 0% 1.00% 1.20% 2%
YEHI S Bl B2 B3 B4 Al A2 A3 A4
=70 “CURRl 1 R A FE ERIZS S (1omL)  BiFL ezl BEMIEEFL ARl AEEEL AEEL ARl ABEL
=70 CHRAL 3 YURTEMERIAE R (10mL) — BEAL e, e, AW AR ABEEL AR KRR




W Z BB K R EIE S (GDO5S03 4k ) Ak ek G A T AT - £ 5, 5

IR - 45 -

F4 TRTFESENHSBMIERZL R EREERNLER

P37 PEM 24 FK
TIIEATPUR AR (CCUML)  6.5%10° 1.3x10° 6.5%10°
Ly i (2mlL) 5%10° 1x10° 5%10°
eV 5 Al A2 A3
- L ORIRRIL AR AR
- ‘/\n K u:.er‘ » \/TMI-! H
e g DRSS ik, kb kb
. (RFREFL)  ORBERL)  (ORmERl)
- o BRI AFIRARIL IR
- ‘/\ ‘/_’ ‘ﬁ,—l‘" (T\‘I] E
o S UTRIEIN ik, kbt kb
CRIERL)  ORIERL)  ORmERL)

AL 5%10° CCUSL A s A2 1x10° CCU/SL 4y 5 A3 5% 108 CCU/Sk
fiyo 6
5 MHPAEHNEESEANMEE-70 CEEL LREEE LR
MgER

6 MHPAREHREEFHEE-70 CHEL 3 RFTRE R
MR

34 AREMEZEH-70 CHt1 X FEE LRI
&R

BT 28 TSR FR 2 9 10 e 90980, DAL
SRR N 98 ICTEHE T (GDOS03 #R ) A 2% e 1 -
70 CHRL 15, LA 3000 r/min B0 155340, 4%
Bt K AR B DL L 7

7 45 3R, AR AR R AP S ) 10 Fhh
PEFVRETT =70 CHR Rl 1R, A 7 FhEH & K%
FLIG , (HIE WA 3PP i A FRATT 58 S i A it
9 KIEFEH (GDO503 £k ) (45 16) PR R F5 A
5, W CA R /NIRRT (Ji5 5) JE A Al A
BRI (S 8) A ALt T LB BK TR 1 (S 5
10).

TE o LG DN AT R TG RE T 5 22 85 DU K 3% 5 1 (La Sota Fi+M41
PR+ YBFOO3 #+S-VP2 2 11) ; 3 JE IR Fi 2 2 AL IR S T (WH B ) 5
4G IR EE IR (YBROL KR ) 5 52 4% 41/ N 2 IO RE B (WH- 1
BR) 56 3G 1 SR KIS 5 7 8 Z I B (La Sota FR+M41
PR+ YBFOO3 #+S-VP2 25 1) ; 8 : J I 75 2 U AT B0 (WH ) 5
9 B AN IR 5 10: B AR TCFLBE BRI IR REV 516 6%
JEAARIT 98 K325 11 (GDO503 7k )
B7 AEATARBEFHEEEH-70 CHER L ERREMERNER

4 IFig

M GD0503 # FL Ak 1 25 B 928 B =70 CUR 5
F14) R PG 25 SR mTHT, GDOSO3 Bk LAk A 8 1
R Pk gy, 2 FLAL 7Kl EE | I A 7R o A
JEERER Y & F R R R A8/, =70 CHRfl 1
AR Al 3 AR PR K A e Ay T g D A —
J7 T PR B E A B LN (g Sk 3 1 7 K
1% AT PLRAE 1.0x107 CCU~5%10 CCU N ), LAHT
) 28 36 A5 VR FRATT B I 23 2 A (g S A 28 1 75 K
TERTHLE /N T 1.0x105 CCU ) 33t 13 (45 3k 3 92 1y



c 46 - HBFR

W Z BB K R EIE S (CDO5S03 ) & ek G A T AT - £ 5, 5

B RIERTPURE KT 1.0X10" CCU ) #2352 Wi ¥ 1
() A M 5 53— O I AT BB 2 7K A 9 pH i (7.2~
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VR , BRI AE
(T RAEA = Mt T4 T4 510230)

HE. R S R0aA e S En 2 R ECEE SR AT, £2~250 ng/ml L E A, MEmiRe
FIRATH G ARG AN ERIFHELERX R, R2=1(n=5), F 3= E 4 99.04% ~
99.87%, RSD £ 0.22% ~ 0.71%Z_ 8] , sL7r ko Aratia e, a2 MiE, T LR AH, £
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PUERIZY . 7EBR A JCPE B I BT A
RIS R A0 S 38 A T AR ER HL DNA A a1k
HER , ik R ShiEzsmE, LFEEHT
TR XS Y AE A R A MERY R A R R
HEBk 5 R Bk R . H RS S RV VA
FE T IR AR SRy Al FR A B 5 123445 (3% ) FI
13355 (2.25 %) I 5 AN B bR a5 A7
25 MELUE S — e T PR gl ity
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H B S i, ST 28 S M TR A T i N R
% A IZ AR A e B AR AR
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TRRE A0 R LU AR & FRR 25D AT FR A ] AR IR
AR BRA ] CZRBHR 2547 FRA m$24E
TS R 2.25 %) 28 80 ME R VA TRORE i 43 0l R Y AL
R 25 A7 BR A 7] T AR e f 240k A BR 2 w42
M, 28 FIV R T AR e R 2500 A RN R ARE 5 28 4
W s o i A L I 2 T I SR T R W L L
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r#E B #5:2019-04-20

2 ZWHEEHER
21 fBiEEHE

T AN AE A F - /K - DK TR (85 : 15: 1) 5 (i
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D% KA 265 nm FEFE LR 10wl 38R B 43 80
1.0 mlo
22 BEHHEE
22,1 X FR AR A

B S A s R 0T Tt 3 o, R B PR L 100 ml
S IS RS TR (B ARES 1 g, i
100 ml, B P A ) al et , B/ 15 08, i s FHAR
AR5 T B W R R 2 B R0 50 5 DB G 2 i Bk
JEVE S ml, B 50 ml U, RS B R R0 $2
5.
222 HERSIAWR P A

HGE 58 TR (2R 2 T 28 SR 50 mg)
FEE R, B 100 ml B IR ARES P B GE
i 1520, e AR i T R 2 %)
JEE B0 5 e A ERIER S ml, 50 ml =,
FH R BEfi e = 208 5850
23 EREFEERAMRE

IS0 pug/ml 6T HE VA TR, 45 2.1 T 1 (i

{EZ A R (1986-) , L, W92, IS8 2553 07 FFSE TAE, E-mail:bolinazeng@163.com
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SAFHERE . PSR 2S E I R I Tl 4904, 73
BRER 2.4, (LA 1)
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E1 REERMEREE

24 KMEXFR

HURE 1T ml A3 28 5 RE 2.10,50, 100,250 pug
A X6 S AT, 8 2.1 TR Y L AR R R RE I S
L, LUK RE Sl I 0 R 5 1) o 50 55 R 7 g e
A BUE TR R . 25 SRR FE2 ~
250 wg/ml JE I, T AR Y FHOO 250 R A f vk
FE IR TR R S R AR e R AN R
A, 18]35 72 Y=63.821X+6.5379 R*=1 (n=5), (L
2)
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B2 XEREFERARA L

2.5 HNRKEEEMR

Fie A5 WE L S/N=3 B, 2% 4 s g A9 A DU PR A
0.5 wg/ml; F5 151 L SIN=10 R, 38 S 1 1) 5 12 (R
2.0 wg/mls
2.6 BEEIRE

I R HESE ) AR 6 1, Bk 2
ml, 737 '& 100 ml 5, IAGE & 01045 TP i
W, B 15 430 0% AR S TR B &
ZIRE FEAT  UEaL  RS 2 IS UE IR S ml, B 50 ml i
SRR, T4 0 A B SR I ) B (0.2536 mg/ml)
25 ml, HH BB R 20 #8550 %2150 F 6
TSR IERE | S RE 6 & T RE W T R . AR X A

TR 2% RSD 4 0.48 % , 25 R R AR L MKS B R
o (1)

R1 BEERBONERR

T X 2E (RSD ) (%)

WA
2565
2568
2569
2588
2586
2594

2578 0.48

2.7 B ERIRTE

IR AT R 2 E TR IURE40 .50 .60, 72 mg, #2
Fr LM 80 % . 100 % . 120 % 144 %o, BEAUL A 5
AR EBRIFRIA) 2 %.2.5 % .3 %.3.6 U FEHIRER4%
441E, 12 HERES  H2 2.1 300 R Al (033 25 R ERE e
TR, 25 SRR RISCRAE 99.04 ~ 99.87 %, It RSD
7£0.22 ~0.71 %22 1],n=3, (L3 2)

F2 HEEEEKRZRREENERE
FICR (%) SRR (%) FIXHRHER 22 (RSD) (%)

[iElETYN 100.53

1 80 % 99.11 99.78 0.71
RS 99.71

[iElEZvN 99.09

100 %  99.24 99.35 0.26
wmeE 99.21

[iElEZvaN 99.67

120 %  100.41 99.87 0.53
whn i 99.39

[iBnlE7vN 99.29

w144 % 988 99.04 0.22
NS 98.77

2.8 AN

s A M ok BRI, ZEAS R AE U e AN
[] PR AL B Eb 5], A T €2 1A B A (] ) v 25808 R €2
A TN E o
2.8.1 AFHE

X H % 63k AL 1200, PI Waters
XSelect®RCSHTM-C18(4.6%150 mm, 5 um) A i,
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VA 1.0 mmin, B2 AR A RERNT (A B
£ B, R RERT B R (L 3)

*3 AEFRIRWENERE

HERCC) R EEE (min) HERE XEFRI T
25 10.032 7070 0.97
30 9.554 7360 0.96
35 9.303 6554 0.96

2.8.2 Al

K H % FE AR 3% {1200, L Waters
XSelect®CSHTM-C18 (4.6x 150 mm, 5 pum) 4 {513
HE FEIR R 25 °C, 1858 AN [R] 90 0T €2 33 e FY) 52
S5 BN, W KT 1.0 ml/min B 32 06 S 04 IS A] B
i P 0.8 ml/min 4745, (HAERCHR BE W 2 K 77
Ko (IL4)

R4 FEREARBNERE

Vi (ml/min) - FUEGRRRNE (min) - SEAREK XIFRIA
0.8 16.489 7911 0.98
1 10.218 6257 0.97
1.2 10.314 6492 0.97

2.8.3  AElShAH LA

¥ A mRE Y 1200, LI Waters
XSelect®CSHTM - C18 (4.6 X150 mm, 5 pum) A {4 3%
FEHEIR A 25 C R A 1.0 ml/min, BEE AR 5
HH LB g s s . 25 5 R, B H ARG L
B 3G T, 32 08 4y e s [) B S 0 e, BT B AR A
R (LR S)

®5 AERENALLHIRIE RN RK

TR LA FUE PR A ] (min) FEHEL XTFRIH T
7K - DK R (83:17:1) 9.033 3967 1.19
7K - DK 2 (85:15:1) 7.325 3389 114
7K - DK R (87:13:1) 5.901 2795 1.06

2.84  A[EBLEL R AT

WAL A 25 C L A 1.0 ml/min, 2R FIAS [
BUAL R G A e i e . 25 5 o, IR
A S WL RE T AT R . (WL 6)

®6 TRENMEE @EHKERNERR

- 5L B
Bl it EVEGRFA ]

(min)
) ; WatersXSelect® CSHTM-C18

& Y 1200 11.297
HREEHN (4.6%150 mm, 5 pm)
. WatersXBridge®C18

LA O TE{L 1200 24.212
LHER AR (4.6x250 mm, 5 pm)

e RO AR (154X WatersXBridge®C18 9.532

waters-2695 (4.6x250 mm,5 pm)

29 EEM

BUA R T AR PRy S o SR B A
2 UG AL S F BV TR S ml, B 50 ml &b )ifiep, in
I B B 2 B VR A1) 5 B a- LR Joe i . — R 3
AR, 5 2 400 A AL EE L TCK S iR -80 #2
I ZRHEYE 25V W B BC T B 100 ml R %
2 ml, & 100 ml 5, TR AT T B WO R 2
ZBE RSB IS ml, & 50 ml B A R
Z 0B AE R RE % BT I, AE 5% S R A
o7 AR B R TR RAE I 220 T AL, 85 SR e W, 35500 Rl
BT TR T (ULE 3 .4.5)

| DADY A <05 4 Rek 00,00 0151 2164516 1628 SOGCI0NESD)
15 \
Lol
S |
1 I ‘
o o5 “h
| o
ol W~~~ |
i
051 : :
2 4 6 8 10 12 14 min
A 5
B3 AFliEE
DAY A Sge286. Reol (1OBEPCLH 214067 1047 S06NQUONES O}
]
6 l |
b I
2 il
> |
T 0f ﬁ\/\\" R . ]
m -2 \
-4
-6 |
-8 ‘
~10L.
12 3 4 5 6 7 8 9
4 HERHERE
DAD1 A i 2564 R 1ROBITCCH 204647 1047 SAGAZONOON D) .
175 i‘
i
150 it
125 Il
N
5100 | “
o 75 I

50 I
25 §

0 S

2 3 4 s 6 78 9w

5 REREEXRM



£ 50 - HBEFR

B RRAEIE RN TR BEE R R A - Ak, F

210 FBEMERIE
OGBS, 38 2.1 T T s 2R PR, I
TR, 700 7E 0.2 4.8 .24 48 /NI HERE 588 HAR
EME . A5 NR, TE 48 /N P TR RSD AT /N T
2.0 % , T S RS 48 /N N R E L (L6 7)
F7 BEHRRBNERS

TR B ¥ RSD
() 0 2 4 8 24 48 W ()

IETAL 3069 3065 3064 3060 3027 3123 3068 1

211 #HREENE

B S S RV 1S LUK, 2 il #5264 7 2 A T
W7, 42 2.1 BT B g SR e e 0 e e T AL, LA
HMPRIEETH RS MR bR & i[RI 28 A
BRI 3 %1 2.25 %43 AR A 1555 12345
1335 522 5 e R 56y, PP AILAS | 15 HHEAE 5 FH P AP
TR A ZEA K (WL 8)

3 NG

2% AR M R VA TR R A 23 MR R T AL B A 45
12345(3 %) . 13355 (2.25 %) N5 S B
SE B S AR T R = SR pH AR, P8 Y pH
J& B 1000 ml FEANA 1.0 g S0 EE CR ML T 24546
12345 ) , 5% 45 1000 ml FAIA 1.0 g ASFRES 1.0 g
(AR 13355 ) HAEad B A 2% Bt ihif HL
TR A 3 % 1 5 48 0 T A T o 1) 5 1 00 T i
FHE A B — G e/ JC 7K Vs Vs e, A T —
S BEXT AR R AR . ASHIESE I Bl AH G
il 55 2R 5, JO R 1T pH AR, - FLAS N R 50 5

®8 AENEEFFRERMERRE

NN ARMLFBA S AT A L
BTk 12345 13355
Al
SEX(E AR I AR SEIAME A
(%) 22(%) (%) 2(%) (%) (%)
8631 0.03 8536 0.02 /
IR IR 2y
85.87 035 8735 0.06
AT FRA
85.69 041 86.82 021
957 03 9746 052
DRI W)
. 96.87 043 9753 033 /
FARAIRA T
97.58 032 9822 0.77
93.87 039 9567 0.02
GHRBHR 25
9429 1.12  95.14 049 /
HIRAF
9449 077 97.64 022
. 96.68 0.14 96.75 0.1
A IL]
9728 03 / 9509 0.29
VA RN )
96.83  0.21 9541 021
9538  0.28 9538  0.05
JTARFEE
9453 0.09 / 96.51  0.12
HBRA
101.56  0.09 102.18 0.05

5 5% A M T TOUTR TR b e ) 5 B T ik — 2, IR
R P T 2% SR M IR VA R e IR ) 5 B

5 AR A R N % AR M A TR 7 R, R
JE FRE kR, B, R, 251w, D5k
AR, RO S SR IR VAR ) o P R PR AR

S 23k

(1] Aol #2507 s . (825 B ARl il 4 ) (2006-2011 4F)
[S].dbmt: hEg A, 2013.4.

(2] HEE2GILTE B 2. (e A RN 25 ML) 2015 4 i—36
[S].dbmt: rhEglk A, 2015.12.



JABHREEMRE 201955445548 .51 -

. B \ )’ Q‘
| R

REFRE E2 AMENRERKRRI BE&WRE E3 EEEREESK

h

MZFxE 1 EF4FHA#EES (AL*N), £ E#E & (cinnamon, WA G FRARN A6, 2 A T ARERALE R IR P )

AL*C), FNEZEHI AR 5E £ B (sex-linked imperfect albinism, MEZTEE 2 REPBRTLEETF (B/B)MESFERE
AL*A) FEIB] (B/+)

B,
AET%E E3 FEB(ALBLE) EBEBAFBH)MIEEA AETELE EH4 HEPUIB(Y/Y+,AZ)FNEFER P 6 H A3
H.BAH)W (Y+ Y+,AF) B E A fawn2 IR F 4533 (beige/beige ) 10 1]

AERE EHe BAm(£)H
EREAME (%)

MEFE ES REBEMIRESBERNIEHNATRTY



- 52 - JAREREEMFE 20195 (F445) 5% 4

B
AZFE E8 FHERPE(A)Fyw ME(B) UK yw(C.D)FEFER (EF)MEEHEARPIEN

REJEMERERH A

AT
nEE
LPe
[ E2VA79'E
¥ . LSS

- ARG =y nfE

| Bl cea] N e o,

Wl SE SRR EERES (1)

SHRTEEE: 2019F4A120, #1218

BEFE E1 2018E8A-2019F 4 BREASFEES S KEBE E1 WPHEEFELELRXSIXEESH

KREE E1 MREFEPEEREERS B2 BEERRAN ST G-HE(10001F)
B3 &£Hiki B4 HElw



