% 4 4442 F 48 Chinese Journal of Wildlife 2024,45(2):321 - 327

% 4 8 5 48

Chinese Journal of Wildlife

% 4 30 90 F 8.

http: //ysdw. nefu. edu. cn

SEHMXARERE NS
DERNESHMAEFTEZNWIAEE S

AP, WIRTE 'R, A, RGN, S

(1. AR EERFK, BT, 810016;
2. FHAIMERRREVH EREHERARFRELALEE, WT, 810016)

RIETIEE m o=

Wik H 391 2023 - 06 - 07 K
BRI 2023 -07-29

SR B 1 JEA XN ] 2 R i ) D I A B R IR R 5 RS R
YRR =2 TE] 119 G 2R, R A R R 2 1 D Y IR 75 75 O 5 J BB (Ochotona cur-

zoniae) | {5 R B (Eospalax baileyi) K 75 Mg #s B (Neodon fuscus ) HE B 2150 BBE

KEER: FHLRE il o2 . NI . — = 2 b
b L B (LDy) , FEIE 3 R0 BT I P 20 S H 3 5 D 80 P 2 25 2 U 1 2 2 7 B

AE
;ﬁ';ﬁ B S5 RATD  A 41 2 00 5 B S TSR L A T LA LD, 5 51
R 5110.5 840,50 100 MLD/kg. & BL'5  PH 25 0% B8 28 AR 8 B b v BRI
——— A L SR L S S 3 R LI 1 A0 D 0 7 5 8 B A P A
Key words: Rodent damage in grass- TE2E 5, H LDy SHE R B it Z A S IEAHOCE . B I 18 B8 22 5 2 O [A) 3 BUXT
land; D R R 5 #5277 AR U 25 R B SR IR 22— BIRT 45 R A 5 1k B AL A R D A
Botulinum toxin type D; HBHEEWKEN A SE L,

Intestine contents;
Breaking strength;

Analysis of the Destructive Intensity of

Qinghai-Xizang Plateau pa-

storal area D-type Botulinum Neurotoxin by
hES %S S812.6 . . .
SRR A Gastrointestinal Contents of Different
XMES: Harmful Rodents in Plateau Pastoral Areas
2310-1490(2024)-02-0321-07
DOI:10.12375/ysdwxb.20240211 LI Shengqing”, HU Guoyuan"z,

LI Shuping'?, FAN Yuxia', HAN Shengyi'*"

E€WE: FiEH ARR AR FIH (2021-2]-923)
FE—EEE N : FAKR1980—), 3 5T 0L ; F 2 s B I B K AR P e 3 KGRI A B S RS . E-mail:lsq. 8008@163. com
*BIS1EE : /L X, E-mail :283258707@qq. com



o4 3 B o W %45 %

(1. Qinghai Academy of Animal and Veterinary Sciences, Xining, 810016, China;
2. Qinghai Provincial Key Laboratory of Pathogen Diagnosis for Animal Diseases and
Green Technical Research for Prevention and Control, Xining, 810016, China)

Abstract: In order to investigate the relationship between the damage intensity by different gastrointestinal contents to the
botulinum toxin type D and the sensitivity of the rodents to the botulinum toxin type D of rats in plateau grazing area, the me-
dian lethal dose (LD, of botulinum toxin type D to Ochotona curzoniae, Eospalax baileyi and Neodon fuscus were deter-
mined by Hohn’ s method. The toxin residues of three kinds of gastrointestinal contents and their supernatant after interaction
with type D botulinum toxin were determined. The results showed that the LD, of type D botulinum toxin to Ochotona cur-
zoniae, Eospalax baileyi, and Neodon fuscus were 5,110, 5,840, and 50,100 MLD/kg, respectively. The damage intensity of
the order of the stomach and intestinal contents to the toxin was Neodon fuscus, Eospalax baileyi, and Ochotona curzoniae.
The gastric and intestinal contents of the three kinds of rodents had different destructive effects on botulinum toxin type D, and
there was a positive correlation between LD, and toxin residue. The difference of gastric and intestinal environment is one of
the reasons for the difference of sensitivity of different harmful rodents to botulinum toxin type D. The result of this study is of

significance for the future selection and breeding of efficient and specific botulinum toxin type D biological rodenticide.

H D 7 A B4R B ( Clostridium botulinum ) JIT 7= 7
FAFHI B DAY R RE R , 78 5 M B By A o R
b o A SRR AL g S
B R VUL ERALENA R R PR,
B R R SRR Z AR RGBT
M ZR MR RN, AR = R
BEGEREPEDIEI ML N IR Y SNARE 8 H s e, il i B
VA P AL ) e Tl 5 5T IR JRR B 5 | 2 3 BB T
PRI, 23 B 25 3R i A B T 18, 7 b R 4 i e
WAL Z /T, B W N A5 D B A 35 35 R A IR 50
(022 5, &0 B DAY PR 7 B 2 00 A [) 5 Bl 22
SR BN AT R 2 —

AR AL AR S U R 2R, AR
R AR R R (A 2% b A 0 1) B ) 25 A A A AN A T
25 E R — R MR PE R A B T, FERLAAR P9 K 32 2]
AR R ZE 52 R e O IR 25k AWLUIR S | e
W P CEIE E B SR AR LA S
WA 25 R 2 W o, Ak e AR B AL RO X —
A B AR A 23 5 W 25 I CEAS [R] A W R 9 1 A )
FHBE | DTS2 1 25 90 FE LA 9 1 SE PR R Xl
He S DGR S B W) AT S — 43/ N G ) 25
YA A A E Y SN T 25 2
(B A AH B SR A BRAG AR 2 BsF (], LAkE S 3 fin 24
YA RSO s FEAR 2 W7 28

KT e FL A T H B LB (Ochotona cur-
zoniae) 15 JREY B (Eospalax baileyi) W) PE A 5814 4
RN, AR T E R R SR L
L) e T, T v S Bl e T AR AR TS RIS L 15
PRI B B2 R A B ) 32 %t — SEAE W Y &Gk
AR MR 28 EREEFNHRARZEY) T . LA 3 BRLAY
RERET LA B AP —E 22 5. Tl
FEIEII AN B NS08 D B R BERE R
PR, X4 5800 Hr 3 BRUO0F D 28 PR 75 7 R U
2557 I 9Kk B T X D 7 R B R IR R 4
B o TR 2R WY D AR PR RE RE R K R R
LA | e SR v N1 A N A s o T N T 3
H i NP D B A 37 2K A B R B A b
Fueat DAY Y RERE R X AN ] 3 BUBER M 2 e 1) LA
BT 2D S 52 8 I R R R D B A
B 2T R R HE B AR

1 #E

1.1 5550

T s H B (Neodon fuscus) fli$2 B 75 45 11
MW EE L F Ak S, R BT i 25~35 ¢, ERE N AT
T35 1 R R LS8 % .

R R I A T A LN AR E BB A1 &
ik E AT B AN IX PR R 125~153 g, 725 N A T4




%521 2R PG SRR ) 3 BB T N A% D 2 P R 22 2 R I BREOR i E 43T 323
Fe 1 e e s . 21 500,464 00,100 000,215 000 MLD 7| 41 , 440

o TR R B A T RO (TR S B
BF A5 A i 200~270 ¢, IEF RN 76 % N A 18k
R P REYE N T AR 37 18 e et 1
1.2 i5E2hhh

HUD A w2 (45 1 2018036, AN -
200077 MLD/mL) , {52 mL 725 +18 mL %K 9 1015
T, FASC 1 A f5 8 B, BDA 40 7 MLD/mL /N BUE#:
2 Ak
2.1 DRIpY R0 3 A U HE Y B e B
(LD, il
2.1.1 sTZHRALEF LD, om %

LD, {90 5 e 82 B IR 2047, LA 22 T4 30l
2 150.4 640,10 000,21 500 MLD (A 5] 25 25 i i 78
M 53 4 ARG 2H o R B A v R B A 20 2 B AL
Il A B S H L IR 100 g AR EE R 1 mL Y
FRUEFENR , 2% 10 d,ic s P e R A T 15 40 o
2.1.2 *ZHRGAEF LD, onE

W TR A o D By L R A b R
TR0 A0 Ry B, IO T AH I G A L 1 1]
TR A U+ W BEAT I o R RGN E LD, P
BT R E 2 150.4 640,10 000,21 500 MLD
FI 4, B4 5 H, LASE 100 g 1A 43 1 3 IR 215
464 .1 000.2 150 MLD Y8 2 , (AW H W, W2 10 d,
ICSREFETE N .
2.1.3 sHFH»EREF LD, dn 2

FHEE UG I 58 LD, LA T v 44 i i B

WM S L, RIS 20 g 45T 1 43 511 il 430.930.,2 000
4300 MLD #: % , MEDIHEAZ FIEH T N U485 d, il sk
FET 455
2.2 “HERE RN AEDA D B EE R
R T

W 3 Fi e B4 SRR R, [ A /N 3l 0 fide )
£ b R I 75 SR SEHE A T 0 E 2R 1L, i 56 RS
o5, o N L E NS T R 2 g BT B
DTN 4 mL A BER KBS BRFES), FEIA 1 mL
MBI 2, MRS B 24 WG B0
FIr A AR P 4 H AR B O R B S5 3h )
IR WAL
2.3 ZHEREBNED LISA D R #E iR
(810137 i i

5 BUH B N 430 BT R DA L A4 mL
A PRER KW BEFES) 4 CCHLE 2 h, Ph 4 000 r/min &5
L0320 min, PIEHBES —BELET, HIA 1 mL
40 F MLD/mL 8%, soriR s, ElREH 24 h 5,
B R EE

3 £R
3.1 DRUPaEE AN B Bl G . e B BRI S
HIRLHET LD,

SIS DAY A RE R ) e R A 1 LDy,
5 110 MLD/kg (7] {5 R 2 550~10 200 MLD/kg) , X 5
JEL R BRL 7 B LD, 9 5 840 MLD/kg (1] {5 PR 3 430~
9 950 MLD/kg) , X} 7 i #ix H FU#E H LDy, A 5. 017
MLD/kg(FI{5FR 3. 08 J7~8. 14 1 MLD/kg) (£ 1)

F1 DEAFHEMIMERMLD,,

Tab. 1 LDy, of botulinum toxin type D rodenticide on three species of rats

251 WEMRGRI R/ (MLD - kg™") RIS PR BT P /mL FET- L LD,/
Groups Gavage dose Number of animal Average weight Average dose Mortality rate (MLD-kg™)

2150 5 138.7 1.38 1/5

= R A 4640 5 151.4 1.51 2/5 5110
Ochotona curzoniae 10 000 5 135.2 1.35 4/5
21 500 5 139.6 1.39 5/5
2150 5 212.2 1.47 0/5

175 JEL ) B 4640 5 230.6 1.29 3/5 5 840
Eospalax baileyt 10 000 5 208. 8 1.52 3/5
21 500 5 254.6 1.32 5/5
21 500 5 21.7 1. 08 0/5

TR 46 400 5 27.9 1.39 3/5 50100
Neodon fuscus 100 000 5 24.7 1.23 4/5
215 000 5 29.2 1.46 5/5
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Tab. 2 The destructive intensity of the gastrointestinal contents and centrifuge supernatant of Neodon fuscus to botulinum toxin type D

Eikill BT &R/ T MLD-mL™) RS &7/ (T MLD-mL™) /NERFE T4 FlA4xaE R/ (J7 MLD -mL™")
Groups Toxic content before experiment Toxic content after action Death of mouse Residual toxicity
40 0/2
30 0/2
B oy 2%
D) 40 20 072 10
Stomach contents
10 2/2
5 2/2
40 0/2
30 0/2
== 231 v A
5N I 0 20 02 10
Stomach contents supernatant
10 2/2
5 2/2
40 0/2
30 0/2
“Y
i) 40 20 02 5
Intestinal contents
10 0/2
5 2/2
40 0/2
30 0/2
e L 40 20 02 10
Intestinal contents supernatant
10 2/2
5 2/2
40 2/2
i HE Y
zt\.\,ﬂl 40 40
ontro 20 22
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Tab. 3 The destructive intensity of gastrointestinal contents and centrifugation supernatant of Ochotona curzoniae to botulinum toxin type D

151 R & & /(T MLD-mL™")  {EHJR & & 5/(OF MLD-mL™)  /NFUETZEE FIAHE /(7 MLD -mL™)
Groups Toxic content before experiment Toxic content after action Death of mouse Residual toxicity
40 0/2
30 0/2
T
kil 40 20 02 10
Stomach contents
10 2/2
5 2/2
40 072
30 072
AW Y
BN LR 40 20 ) 20
Stomach contents supernatant
10 2/2
5 2/2
40 0/2
30 0/2
e 40 20 0 10
Intestinal contents
10 2/2
5 2/2
40 0/2
30 0/2
= -y
B R 40 20 022 20
Intestinal contents supernatant
10 2/2
5 2/2
- 1E 4 40 2/2
XJ i 40 40
Control 20 "
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Tab. 4 The destructive intensity of the gastrointestinal contents and the centrifugation supernatant of Eospalax baileyi to botulinum toxin type D

4151 WIHT A S E/ T MLD-mL™)  fEHJE & &R/ OrMLD-mL™)  /NESETZE5R R/ (5 MLD-mL™)
Groups Toxic content before experiment Toxic content after action Death of mouse Residual toxicity
40 0/2
30 0/2
T
kil 40 20 20 20
Stomach contents
10 2/2
5 2/2
40 0/2
30 0/2
== 73 7 =23
BN LR 40 20 . 20
Stomach contents supernatant
10 2/2
5 2/2
40 0/2
30 072
e 40 20 0 10
Intestinal contents
10 2/2
5 2/2
40 0/2
30 0/2
= -y
B R 40 20 02 20
Intestinal contents supernatant
10 2/2
5 2/2
a4 40 2/2
XA 40 40
Control 20 "
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