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A study on plague ecology and control on both sides of Qinghai-Tibet railway

Abstract  Objective To sum up basic contents of plague ecology on both sides of Qinghai and Tibet
railway and to determine general control tactics of plague on Qinghai and Tibet railway by studying and
sorting out epidemiology data on man plague on both sides of Qinghai and Tibet railway, ecology of Hi-

malaya marmot, plague data, ch of plague b iology and inf ion of plague
surveillance during 2001—2006. Methods C Iting historic infe ion on man plague; studying mar-
mot ecology by mi llite technical; lying structures of focus, animal and structure of insects by

ground investigation; checking biochemistry of plague bacteria, nutrition, sensitive of drug, toxicity and
genetic material in lab by the old methods; following china plague surveillance methods on Tibet sheep
plague and Qinghai voles, Results Man plague has taken place eleven epidemic diseases, illness forty-
three, death twenty-three and rate of death 53. 48 on both sides of Qinghai and Tibet railway since 1966.
The reproduction of himalaya marmots were related w ith density of variety and the choice which mar-
mots selected habitats have hing with hies, landf and ions and relatives stud-
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ied various variety of marmots were lose; The plague bacteria on both sides of Qinghai and Tibet railway
belongs to the Qinghai-Xizang Plateau type which are independent on Trp, Thr, Leu, Arg and depend-
ent on Phe, Met, Cys and manifest out deeper nutrition. The plague bacteria which belongs to stronger
toxicity bacteria are sensitive to antibiotic and particularly sensitive to cephalosporins and quinolones,
The plague bacteria on both sides of Qinghai and Tibet railway have plasmids 6 Mdal and 45 Mdal and
bigger plasmids are 52Mdal or 65 Mdal or 92Mdal. Conclusions We not only may master ecology charac-
ters of hosts, media and pathogen on both sides of Qinghai and Tibet railway, popular laws of man and
animal plague to provide scientific basis for plague control of Qinghai and Tibet railway, but also may
change today” plague surveillance technical and old methods and it has important guiding meaning for
Chinese plague surveillance by this study.
Key words  Qinghai-Tibet railway; Plague; ecology; Control; Study
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HRURERLAT AT (G R A R S TN B 55 22 B K IR AR T AHE 42 2 BRI - B
HYHER , B 2001 4F LUK SRR WAT B LMt 5 48,

2.3 EDHBEMESY

2.3.1 EWiBERSEENRESHEET

TEVFEAVEAL A RLLL SRR M A0 IR, VA2 LA 5 SAEREIEM B TR L A A R
Ge b PRI | BN L 5, X T ROR S PN B & R B KA TR SE. BoER B,
TR S R AR SRR AR . (D o SR RS AE 1~5 BE fa]
A HLBE A HEFE 1 BE AT A48 (2)7E 3~40 B (i 89 B30, (B3 O WBERRAE 3~15 BERRBRHLEE
% s ()M Bl FRAeu e + SR A R RS A % S BT AL s (4) T A4
e MRSCHEARTTAAE B 30~50em MFHRAE,
2.3.2 BMMRIERY

LIPS TN HEH A FFBOAR T, SE S BRI X, BUHA (P40 S8, 0 4.7, T
E SR BEHIR 5 0 0 K BT RO 4920 3.7, RN, (EE B MR, T AR RS I R L
60574 T 26 9 B AE L B MY 5096, M Ay SR Ak 738 55 SHBEET—ENER.
2.3.3 BMSFESY

X 2006~2007 4E3RA AR ] M BERH B S ARAL A 4140 DNA BT TS
2..3.3:1 Mi&ﬂﬁ’ﬁ&lﬂiﬁl}ﬁ/\?:ﬁﬁﬁﬁ;gmﬁgﬁﬁgﬁ'iﬂ‘ﬁiﬁ&igﬁfﬁﬁﬁﬁ'lﬁ\i‘éﬁ
BER WL 751 DNA, IALHIR A S| 9935 6B 41 DNA 3455718 . IR 18 MU EFTI 5%
AF259372,AF259373, AF259374, AF259375, AF259376 +AF259377, AY197780, AY197781, AY197782,
AY197783, AY197784, AY702707, AY702708, AY702709, AY702710, AY702711, AY702712 B SS-
Bibl18. [AJe, A R4k R IR HOE (42 € BUSCT 2 314 SSRs ETERBRY . 18 D RHE S
T o S A 5 TR B8 (37 50 4, 76 genbank (36 B ) TN T R SLB TR R, R BB
DQ888321-DQ888327; EF555518, EF555519, EF676084-EF676090; EF125660-EF125667, EF520117-
EF520122,
2.3.3.2 3§ 50 MY BT IIBHS | AT S AR, Foh 3t S 12 MAEERM_RE
TR TS|, TR £ 2% P 2 U R SRR R R AT SR, 12 R
PRSI Y 4 /I‘ﬁ'ﬁ*ifiﬁn‘ﬂmyZ<E7Fﬁggﬁﬁmﬂﬁ'#*ﬂlﬁﬂlﬁgﬁiﬁv&;@&ﬁlﬂﬁ
BLAER 36 4, Hoop, GHILHE S ¥ & JAOF/JAIR &5, B 6 ANERAER, 519 JASF/JASR,JAF/
JA9R JD3F/ID3R %4+ 5K 5] 3~5 2L H AR b IR B2 BTN R BT
TEERBEHTER AP 2 A — 2 AR RS (LI AR AR, B i PRI e A B AL T RS AR AR
ZRR KB RB BN R, 23 Kntf HOFIID A BB B 3 9 AT IR T BRAE RV R 2 )
ARG Z AR R RABR M IR, I TTHIHK 12 MR 4 AFBEPHIR SRS, i
12 4‘@&&&%?‘]EH*§W-‘EE‘JW%Wyﬁ%ﬁmﬁ%ﬁﬂ—&yﬁﬂﬁﬁﬁﬁ—‘ﬁ?ﬂ/\.
2.3.3.3 12 APHTLE BEALAEYEE N . 24 PG M 52 2 Ut T B RE SRR B R RIS | B TASEY
JASR.JD3F/ID3R AGWB| T 45 542 , 11 BB B A/ SR A, F—f SRR A%
{2 PR e AR + 8 BE R IS A PR A A S AE DO A — 22 BRI
2.3.3.4  Ji BLAST SR M8 8100 8 MU T RS 5 ELM M T R RFFIMFT FoXT s 2 T3 T Hr e 5
FAUS KM 9795 LU S (Marmota marmota) , 35 975 £ 538 (Marmota caligata) FLA7 i BE 9 [ #54 , IR
SARFET HX 9
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2.3.4 SMxHEHNTE

TEF AN R DS, SRR IR BT . S BT 10 SRR AR
HEHRL0 NIRRT XEAEAFETT (4m®) EL 16 AN/ INEE 5 ET R4 R S R BE DU 52 , SO0000 O A M e
HERHWRAR, AR YRR B BEE . FURURZE T S0 IR 2 RO, AR 22 8 S e
HiE o BB 5550, TIAEXT R AL 4. 5% . SRR B WRH LM RR B, REEN. 28
HLSREBRYOR b, 3K 5. 106, TAEH B BE b 0 B 3, 45 5. 6em, T A B K RO I
11 2em, 1 SRR AR RETHCRE A BT o5 LIRS 3 3085 AR AL

2.4 BT EREEEDHEIER

2.4.1 KRR LR MU M AR AL R

TRV R 4 BLRE A IRRE IR e th A A B AR o M BE A A 5 2 LMER B3 2R A T 1 RO A,
PN H M+ B — BTORE+ A — AR BT, SR AR B
2.4.2 BRESHAIEREEERBRRERKR

KRBT BURE KRS Trp, Thr, Leu, Arg A48, % Phe,Met, Cys ##t, % Tle 1 Glu
RIUMRET, VRS ITAAA AR BIZETAT— B, 37T TR FUR T S
A T R R R B b 5 AT IR R 3 U AR K 495k
2.4.3 WiRSMRERAEENETF

BeAY 20 HREY P Fral SUIR WAL 6. 25~12.5 77 /ml. 7ETBYRRELBNS V- RELS SO AL TR (9
SRS L ) SO 0 BRI K24 2mem, TS R 2 BRI 1(Pstl) . VWa PRI
) 72h AT FEE FUOAR M HRIILE 28 C TV K RT3 ¥5 T STCHFFREB MR ALK,
DRBERAE KL HE . 28°CT2h RIRETF BRI 4 0 9% , 500 P RS e bk 141 3R — 3%,
ERUTE XL (Pem+) ., RISBFFUED , 1 M8k RA T4 AR bR E 2 H S R EEFR Pstl+.,VWa
+Fral-+ Pgm-+, M BAIE SR %000 Ak IR 3R ) T k.
2.4.4 HWMBMHIESREEEWEBYE

H 20 42 40 SERARR B R LT 1 BUEHS BRI H i — EI L E S AR AR R
TR MZAER S HAC SR R RACR I, S MR — 3, STk Tu2bty b2ty
BORBHF . HERIRAE R, 2 RUEN T o1 7 LA IR G A U2 R RS e W B R B A,
BRI R L U0 A2 16 ] 1 AR 25 R P s/ 3 e
2.4.5 HElYHELREERANTE

FHTF ML HER 18 WR B , #5504 6,45Mdal, K FOR4Y 513% 52Mdal 5% 65Mdal 2% 92Mdal, e
52Mdal FOR (Y RIBR S 7E R4S RO R IR EL RIS ELANG S B 154 222 B2 52Mdal Fl 65Mdal £
TRE M X, ¥ 48 A AR ARG AR ol 9 B M 92Midal (=),
2.4.6 HMGKMBEREHMNIESHENRR

BRFERAT 12 BUE . EV BAEA T BT B &, 02 T 28CA STCR/MRE £ 44, 25
BCHAFT P4k 36 FIEW ) 37 CHRMT ™4 26 FEEH , FRHK R BA 22, AL B
WA RIRSTEE Yopl B

2.5 HMKEARSMBERS LM RERITE XN LY RET T AT
2.5.1 EDHRIMBRES
2.5.1.1 AR RAPEAALE
UL A : 2003 SEFEDT RS BOR IR 4 A% B ABE AT IO AT L B 2 R 8
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7R AR 150 A AT 17 A3 4 BLAE FIETH R, FFERY 11, 3%, TR 1:40~320, LLB#EH
*.

22 BN MIBERAL T R AT V2 : 2004 4F 10 A, 7 AUEKRE TTAS B 5 22 L% A TR A o] LS,
B ST, VAT R AR RBA R 1252 A, SR IK 55 3K UK 3000 51, 3
SHHI AR N FIFEE S 9 SRR B ) o 4380 o) BB

ATE NI T R RATHGE VI : 2004 4F 10 3 , T B A0 5 BL 2 A AR A () RLSEE , S P
ABJHBAR . FESER AL P IR L AR 50 A, TORA RUL P 50 Rt .

SR A ] BLAE WO : 2005 48 7 5 ~8 1, %S0 I NI K 3R EL I O 7 792 KoM LR
B RIS GHIRE 5 A5 PURAT T AL BUE FL MR, SEI07E 1309 A, JEeb Btk 109 A, &
BRIALG 15. 2098, WERAMTHAR , EIL 20 % LU EIRAEN, SRR A5 R sh B A 8
HMNLZ R EHRL,
2.5.1.2 Ml

7 FE I 2001 ~2008 AELE M A9 309 P AE LRSS VAT M X, WAV T4 201 490k s
FERI S 4 B 5 IR 5 R, A TR R PR I R L R A B AR R
VB 4, TR AR DI T MBI 3 R O RS AR AL

A - SRR A TR R ER AL TR Z90 2 B ST TR U ; 5 I LA 2 3% A A 3
B BN 4% T 0 LR 7 A A e 4% T SO R AR &4 T

TR : 2001 ~2006 4F B 1 7 BEBK R0 M0 AR BRI 3640 B B BUAE T 24 Mk, SUoh BBy
B SURAYEE 9 s ST 7 B UL 4 B TS AR 1B TR 1L 1 ks OIS & R 1 Hes el
UL 1 4R B 2001 4F4b, LAk 3 4EHOA BB T BRI, L 2004 SEAEREMEEE R 2 A TIRENY 7 72 T2 BUE
A 20 B, FET= O B, JUPAT 4 R A TR RENRR 42 A TE I O R SR P RS B

I M0 : 2001~2006 4EIEUCHRA B T AT 4636 4}, SLeRRER L3 2320 4, AL 1321 %
AR 704 iy, AR B L 60 4, WGSBS 95 4, FA Y 100 £, Kett BUAE F Sobk BRI T
FEST 43, R 12 0, BURGE 4 43,464 160, W00 1 6. BLARWEE 1.20~1.5120,

2.5.2 HNSHALHESERBHE

19561965 4FELETFIG4 AR KEMUR A6 Fe R MO o] BRESE 6 72, 00 44 AL JET- 29 A, (50
TRLA B AL B 5. 194, 1975~1997 4 , 36 % H: AR BUAE 64 72, Ferb ABHERE TR 40 2 A R A ] -
FRESE 10 82, 95 25 AL FETS 13 A, o5 3300 () A6 L% 45,8 15. 63%. 534,2003,2005 4, 4+ $I7EM
L TR TR AL R 5508 th B

2005 4., £ SR RGBT AR 3 TEVE TR K BFRARHY 1523 YR A MINREATIR M. S50 0
BAHE FLTAPIEILT 4 4, JEIAE 1:40 ) 3 6.1:80 19 1 3, PSR 2. 6%,

TR RO BN T AR 28 75°30' ~95°30" , 45 30°40' ~39°21, TALLY 190 000ke? V558
HTROAG CHAT R 18 B AR T 360 T RORES B AL hS EL, H TR s P P 9.5 .
VA B M08 LS B0 0 AR REI  TR 40 S IR RS R FT A VT PR R, BB
RGBS A LE e FE A PR A Btk 3 5 2 IR AT . B B B REBRERH A
TR AE R BROAE ) 4 S U IBEF LT 5 e ST 445 — , T4 1 8~11 A BB,
6 FIBEAT K i OB LR 5 AL 6] R T H B MRS 19 10,11 1 6 IR T B it
FRBERA 18] BRE VAT i 1)L AW B4R, ELA SIS B T 3 32 K.,

BRI A RRE - JLAEAAET R A A 2 445 e s A 0 ER s 16 Ay
SRR R CEMEED LB RGRERD IR,
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2.5.3 WWHKHANLESERREERENE

T RSB DU AT R DAL S R e it i, T LA AT T B . B2
BOREE A PHIAELE A LI B IR T 00 2 (6] 300km ) 6 Y 48 0 U038 11 L2 T35 L
e MBS

2002~2005 4F, 4R 5~9 H A GPS(L R TE 61 R Y0 M H MUK MR 5 H R4 5
BE ROBEVATHIOL ) LA B B2t RS AREAT T M2, Y BRI S W B R Bl 10km,
2.5.3.1 FRKBLEAEANLEAE
2.5.3. 1.1 FHHREKBEIL T H RLAY A2 « TIZE R I, BB 1L AR TR0 300kem € i) 8k B 28 1 0]
10k Py 3447 16 B LA o M TETBRZ 100km? , TTE R 1L AL ZE FA W, 30 B 0G0 0k 0k 2 B0 T 15
B BLAAT o 6 R LA 3B 0 JE B P8 A B, LR A L L R 3 935 T 03 g o
Do A1 A6 SRR ARG
2.5.3. 1.2 FERSRBRUTLTE H B E . AR 1 000hm? . JHEA RRIERBE S 10 4, 4
FEAIEE 50m X 50m WM. JARELER G R, 3 BLAGFI B HE R 48.8 A /he?, S5 REHER 128 51/
hn?  SRUILE E ki P L3 IO R A W% L 1 % 30 D IS S D T 2
T B 16 35 3 By 22 M AR RN A
2.5.3. 1.3 PRUHERI PR T IR SN 2 T ) LR B AR SR A BRS8NI R
WZ. HEEFPER OFLE 40 NEh , FMAEME T 10~20cm 4b, 3 0 AR A EZY 20cm, it
EHHIELY 40cm, JUK 40~50cm, HEFE 30~40cm, HL# 40 ~50cm, bt h T T LA, B R
TEAOTA I RERGEE 15m AL, ARSI AL FR A S IR A A R R - 8
2.5.3. 1.4 VHHBERBHR TN H LR BRI [ RULA SR M kb B A SR PSR
MR . —I7 T, 4 2 HHURIE BRI 2 Y AR A, 45 B35 ) 0 28 W o, (0 9048 FE LA 4
A DSR4 LAG BT R0, 9 0 L) 437 (R SBT3 55 — I T, 6 A SO » ot AR
By A Y BEE 8 R LR 1] P30, T BL AT USRS S M B R B 2 B T 5 . B MO
BIJOEBIERTIE 1 000m AL, 2B, i M R4 R 2T A SR A5 MOAR . WiEm
B 150 00088 T EL SRR R 2 3 B 7 S e 4
2.5.3.2 KMASETEIHE KA FLEAE

VR EEL BLAR) 5 4 4 40 0 38 LR (i 34, 096)  FL XU 648 T 7 (15 76. 096) Wi, o T % 3
10. 39 %6, P FABHCH 0. 11, AR H A 100% .,
2.5.3.3 il v R R a0 1 5 A dn ik R S

FEARBRIG R 761 7, ORI R I, SRS E BLILYE 210 6, U %A1 1 3
Bt SRAER K 15 6 BUBE LA R B 3 43 ),
3 itig

EI 2 A B ARSI AT T 19 M8 I, SEWHTEAR 124 T ARTHTK, o B £ TR 12. 9%,
BB LR BB ) RS R e X BB TARAE S54RI . W ek B BURE D38 T L
KA BB AR H TN TN B A4 Ar g2 4, X4k B B A TR 3 70 BA AL WEEA R EXTENER.
BT BB MBI BEA O W BIAE_EHESE 70,80 4R BT, B, X 558 BUE MEAT AR AR 0 AR+ 448
B 2 B2 A R A L R Y LRLE 0 R A AIRAT LA AR >, DERE A KRS
i BUBE R BT o » (B S AF (O I VR R , 34 SRR HEARAIERT 075 S A ARAIE B 1 AR R 1
T 7 X AL BLE S A T B A e B W 1 5 R W KR R, 3 T 5 e
BEBI W DL 2 , O IR BRUSE ARt 8 AL s M RSB . 0 2477 A B 28 B



72 WESKIERADIE

PRI SR AR 42 20 T, LA T R R AT R R B0 A9 224 R 0B A
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TR L BOBE S T B AR B 5

BER AR BREE TR LT L2 KEE SR DRE SRHH
IR BE L KEE FRT BN EAE FAY KAk SFL

W B ENANFRFERERBEA DK ED G RARPFRERERA, AE £ H R
BAATHRE DU RE AL GEURE S HFREERAE N BN, AR B RBHRARNE
W W FEPBRARERNE K CPSEARL”, AG M AFFAMAREHA AT LRk
FRAPUNFEA W ENTHERE M, SR RELNSEE GPSHAZ L " EE MM
Vi R T ARERD KRR ERRESAN R EARERE TP ST TRET et of
AAHE A R BB Bk S R T &, 4 0. 2 MR A 0. 2K A W 2% 5k
BRI HUMRT R RS A N 15.8%,23.5%,12.0%, AR E AT ER RN Y 0; 37 W& kA
THA B R4 7.37%, & R RAMER N 7.4%, HFLRARA P AELRRARANEL RN
97.10% Mt FI AL E 15 4k, IHARSFRAMBRLIRR AL EEL, S EAHERN
Ll es L p sl f AN SRR EVEL S GRS T el PR TE TS F e
R AT

RENA WA B L BA R

Research on the technology of plague control both sides of Qinghai-Tibet railway

Abstract  Objective To reach the aim of diagnosing plague rapidly, orientating accurately and trea-
ting epidemic districts of envi 1 type further to reach the target of control plague fast

and effectively by hing and developing inv hnology of new type plague epidemiology,
diagnosing technology of serology and killing fleas technol of p ing i type. Method

R hing and developing and applying plague surveillance and epidemic diseases GPS application sys-
tem, applying marmot-cave killing fleas technology of i i type on the spot and fast

tentative diagnose technology of plague serology and formulating close general administration measures.
Results Plague surveillance and epidemic disease GPS application system played the rapid precise role in
surveillance and control practice and especially in the collecting blood spots, breaking out and distribu-
tion of epidemic diseases and later treating epidemic districts; Carrying on killing fleas on marmot cave-
trunks using round tube spraying with 0. 2% Deltamethrin, 0.2% Cypermethrin, 2% Phoxim. Before
drugs positive rate of cave-trunks were 15. %, 23.5%, 12.0% and after drugs positive rate of cave-
trunks were all 0%; The positive rate of serum sample THA was 7. 37% on spot investigation and the
positive rate of metal signed agents was 7.41%, qualified rate of metal signed agents and THA were

EEUH BRI BT 32 18B08) .

R AL 137000 B3R 1. FARE HOTRM—BIIABISIAT (AR AL K IR A, B R 2. B A BRES L
(PRSEERDEN FR) 3. WA R BB 2 0T (E M. E 1 B 4. PEKR P OERAH ER % 8%,
ERE)S. PRBEHWATEE L. BB F L6 SRR DA (BRE)

HEH ST ABIR(1962—) , B, EAEB I, BN BUEFTSL BB T , E-mail; xucheng@163. com,
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97.10%, meanwhile, examining time shortened to 15 minutes, The difference between THA and metal
signed agents had no statistics meaning. Conclusions Its a key for general surveillance and control tech-
nology to control breaking and prevalence of plague effectively on both sides of Qinghai-Tibet railway
1 el a g st

and It's a and ition for many b ration to control plague.
Key words  Qinghai-Tibet railway; Plague; Control; Technology; Research

1 MR E

8305 S BE AT AL RURE 0 S5 0 GPS R FI R 467, 3 ELYE 9 B BRI 4R 5 /4 Wil 5B
L MR 8 T R M AT SR TR K BRIV P 5 A7 SO B 8™ 0 O UAE 3 2 e
HOSWIRIMEAR . LG AT B (AR AR B ST

2 HRER

2.1 HWMSKEERERNREE GIS REMF LR

2.1.1 REMFE

AR VT 22 ) AEREN 5 BB B R — G LT &, XTSRS AT — Ui S RO D BB T
Ko Bl A REAURAUR, T BB S . AT R A T AR B R T I
TR . R BURE EAARE 4 T AE AR LR e BURE [ SRS e S 7695
GIS SR (AR L 52 BRI R BUE A9 4315 ANVIEAT A6 8, LI BUAT O AR, Dty 6 Fh i vl
AREEA ST AT B AT L TS B /N L BE RT3 SO L) . 00 B 16 40—
FERBEIRYE, FFT GPS SR AR (5 18, (24 HEFUHI I (3 00 Ao i Wl B S8 LR 00,
2.1.2 GPS ZET il R 2% B M 00 58 S ) T (O R R
2.1.2.1 HBBELEIMERNE

2005~2006 4, JFREGK B HTER I HEVIRE %R GERMA 2R 98 70, LA 13213. 24hm?, T
782 K, RAHEEHER 0. 059 H/hm?, EIRBAR BP0 AF SRR B — M2, £ B GPS
PO PR3 PR A S 4 B B O 8 T 46 I A 4 R R AR T R o A . LT TR 46
673hm?, JLM 1 623 S, 3B EEH 0. 035 H/hm?; [958
Hrh 2005 4ESLRZE 27 937hm?, M 1 073 B, ¥4y
BN 0.04 F/hm? ;2006 4EFLHZE 18 736hmt, I,
550 H,SEH% N 0. 03 H/hm?,
2.1.2.2 FilBoh il 28 R A 5 69 AT

TR 1 96 KT i 34 X SR 8 9 L, A SRR
VARG BR R EMAHES, A 57,
FREHABMEH. RRETULRN—Hbim
SR I ELRT LAAE T AR P B W%, 2005~ 2006 48
A MK FEBOR ML 71 A BB 2. 5 Fif km?,
E 1 ; :
2.1.2.3 HRKBEEARRNAELR B 1 ARl 2005~2006 4ER il 5417 Pl

Sl 61 AN AR AE B AE AR AL B T AR i Fig.1 The distributive map of collecting blood
X 2005~2006 4F3¢ 94 APAHERHAS A, A LR spaty i NeQu ares, A5 2008
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(A BRATBATRICE], SR th FRATIEE T AR R, G0 7] A S  T 0, B2 A S 0
BB SE AT LA 1 , 240 MO TAE M A ISR . (1 2)

B2 TRERRENTER 2005~2006 45091 R CELIE N B H) 5045 1
Fig. 2 Distributive map of plague on animals on the both sides of Qinghai-Tibet railway, 2005~2006
2.1.2.4 Ao
PRS2 B 2005 4F 7T~11 AILKN 3 289 BHLMBOR Kot 45 BURIRHE MY, Hop 41 425U
T3 BHBCR TN, 1 GYFEAF M0 . TRATIZEH OB A 3 TMSH7. 9 A 23 BRRH S 4, SRR B A NS
14. 58lem, Z47E 170km’ 9 TRR_E FIRT &4 510 A 30 H7E 110km? fTHLE Mtk 8 B BB TR RE B A
R 6km; 11 A 4 FAE 40km® T EKH 5 GYFIHERTR, AHRRBERI7E 2~3km 2P, MBS AT AR H L B
YREN HBAE 120 HE LW K T4, MFIRAE 4 800m Zos BT A8 IR , AATRLE 300km! Ze75. (FE 3)
PRI AR B SRR PR 5 R BLASE MR ) T o SR A G B, 7S RO B AR B T R
PE b SE BRSBTS

2.2 BN EEHIHATR

2.2.1 ERMVEEXBIAR, URBIOET SRR

A B S b 3R AT B BT P T IR0 A B ik i M BE A, S MR ATTE T40
Ttk BRI TARHR R4l i, S5 SEMAIR A, BB IR T0 K BB F ikt RIS T 2E9e R A T
EIRUE R ML S K R A A
2.2.2 B RLER A RHBAETR

BEFHSE PR D R e A AR A B M SEXE 13 i 2 % s A RO, P T IEA
AR, R ILBLIRATRR  BR A . B2 (DDVP) S it P08 P94 . = U A1
VT 184 5 24 X 1 2 8 A L Y P B , LR i U R R 2
2.2.3  WRLSER NS RRA BRI

9T R IRAT (A2 SR o R A5 5 8 57 A B 5 5 o X S 00280 A2 AT T O, 3
AL TR FUN RBP4 R 0 A TR T 2L A A
RRIRAT BRI LA —SE M. SURBERIF AW RONEK . MAEE A7 YRS 5F
HESL A o KA
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s EERAMSS

2
N AT ST
K SR RS K

c: 10H30H gt

B3 Bl 2005 4F 9~11 J3 R HCR RAE A M2

Fig.3 The investigation of serumology on marmots, yaks and herddogs, f to N ber, 2005

RIET TR ARGHEWIHT 0. 3m., 1. Om, 1. Sm YEHE 55 B2 36 e e 45 24 /I 0380 FE SR BE RO7S Kl
B LERRBAAE I, S SRS (TR AR AE , 500 25 A0 A O 0 PR L 2% R
FEBOPIAIT SRR A &5 2R I , LL T 08RO B B
2.2.4 REFNRMAFLERMOTRHYR

ARIBIRI FHFTTLE RN & SHRMTHY 0. 2% BMAR 0. 2% MR 2% FHB% 2% Ty
FBHFIHTTIG R BRRRE BT 50 50255, F 25 Kl VORI SR X SRR T & AR
FHEAFEIROR . 0. 2% A, 0. 206 WARKGRH 226 F BRI X, FI 25 019 T % BB 34 514
15.8%,23. 5%, 12. 006 . JHZ I #5H 0% s TLHUBHBRAL T X 9 2 FF 436 15. 1%, FZ5) 1R F a9 R bE
FH 179 XK AT N0 T F LS 16. 9%, 4078 CE25005FA R4 A BOJE 3 6.6%. EZEOT
AN A0 B 0T A0 A 0 B AR BOR TS BN D B A R0

2.3 BUEADTE B AR TR Tk B A 4 B M rh i R

2.3.1 W& F1 KRG EENEAR
SR B R BA RIS BATITHARZ — [ 20 Z4EH R R +SH , P4 1 B2 % TF S GBS
BIRAEELOR AR T B EORAC . 0T R LR S M A A, RATH T



TR ERREREDAWR 77

#E F1 GRS T . 00 9 (R 30T R (6] 45458 15min, 7 RE/S 40 , #F A SR G AR 4
(10 2% 20pD) ; BRAE R ARHE AT RV ML AL A B BB R L U SR ERGHR &, T
DASEIRPRATIS s et AT (R TFI0AF, EFRRE A7 iR A R T LUK MIRAE . BB EAF A,
U F1 TR S AT AN 2 H RIRGE & 905 M A Rt 2 —.

HERAE FHUR B SARIE B FI FURFISHRUE F1 HLIR % SERebt i 4 51 B T RIBRLF 4E R,
RE BRSO R e D AT AR o 0 U F1 ik, REATHEA FHRom 0 0 e e e i e
2.3. 1.1 RASEEER SR

i BAE F1 HUIR S S 3# 24 0. 0lmol/L PBS 1:10,1:20,1:40,1:80,1,160,1:320,1:640,1.1280,
1:2560,1:5120 M /EA M 2 FtE, 1. 10240 JPAtE, ERIN BRMAWHHEESERZ S, BERRS
RO, A P 2 SR AR ], S bR M S R I S5 SRS (U A, T L S B0 s i &t
FZREHER B AL RERBARRARS I ++++ ., +++ .+ “HHHH7RRRE S
VRARLLAE BT ML -+ AR WL HE LT €5 T s -+ SR AT LT BT A £ KR s <+ Rt B
TROT SRR, WAk 1.

R1 SREAFHEERMER
Table. 1 Results of sensitivity tests of the colloidal gold resgents

SWHMAHMLHA  1.10 1,20 140 1:80 1,160 1,320 1.640 1:1280 12560 1:5120 1:10240
LATEHGR [i:):3 Mt P R Y B R B R Bt PR
SWEERER  +H++ A A o A e+ =

HA i T

2.3.1.2 RMNFFHAMNSR

FERFUAGIN E ek AR A BEAEIK 0. 01mol/L PBS. IEH A ML IE % /)y BUILYE » (B4 1 S S 8
2B,
2.3.1.3 AMBRMARER

BRI SR T AR SR 4 CARAF, TR RIFAOREE. Mk 2.

2 ZHEFRAREHEIROMER
Table. 2 Results of stability tests of colloidal gold reagents from three batches of products

20050803 20050402 20050323

Lz

Zil 4C il 4T Zil 4C
0.0lmol/L PBS Btk 33 Bt [:;1:3 5]:3 313
TEF /I R [2]:3 13 3]:3 313 3} :3 [:1:3
Fl sk FtE R it Rt 23] 3 33

2.3. 1.4 KA WUR KB EFMER

BEYESRAE 4789 43 I WEREA A, THA PSR 7. 37% (353/4789) , & 47X ) PRy 7. 41% (355/
4789) W T THA MRS, W3R 3. 454350 iU fial S SR W a9/ & 8 97, 10%.
THA SRR PR 2 SIS XK, P>0. 05, Bif Rl 7y vk i FIE 325 R GeH-22 8 57,
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3 REDGUNRRETHER
Table. 3 Results of Iab evaluation on field surveillance on Yersinia pestis

(5] 8
LR T ey Rt
FtE 285 70 355
BItE 68 4633 4434
Ait 353 4436 4789
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uﬁiﬁﬁlﬁ&ﬂhﬂﬁ&&zﬁ%ﬁﬁmﬁ%%vwiﬁlﬁﬂiﬁ&ﬁm%&ﬁfzg. Fl A B R B 5%
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?%&ﬁ&ﬁlﬁﬁﬁ%ﬁaﬁ%ﬁ.Xiluﬂmiﬁ&fﬁﬁﬁﬁ&,w%&&a&wﬁiﬁmﬁ.

3.3 FRZERE, 38 KELRS

IR PSS T A R R B DRI S R LRSI IR R 44 X LR AT A 4 A
P REIS» 2N BT B K 23 R S S AR B . X 1 A g X AZE4 N 3R R B AT B2
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AL B bEARRE N B 1514 SR 0 BBEBIA T A B0 3 BB 3 TR R U R A
BB 9 TR .

3.4 IFRREEIE
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FRAMERIA, 3870 B R IED AREREDIIG. RSB A MBS A6 TAER 2 =R T,
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SOHER T T S R 00 B LASRTS M T3 BLRED ¥ TAERIE R, ZERASTR E RIS TR,
INECAETA AR, 4 B, SRV, I KBS, R ETEA SRR T AR B RARE A
jJ[u] "
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FEBH TARSE—TUC IR SR TR, 1 RERE 2 0 BRI R A M2 FIWBA T, Fis
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T JR R B S A0 1] L E B

AR A BRER TR KEE KBK 5 KoM

i B OBNATASWRASLRMMRLEN % T, 7ot 2001~2006 4= 8 4 5 1 & 8
ﬁ&ﬂtm\ﬁf#&f.ﬁi&ﬁ%xﬁ&*ﬁ)ﬁ%ﬁﬁlf’ﬁ&&ﬁ.@,%‘%%lﬁkﬁﬁ##ﬁ&&!&ﬁ!!51E&
Uit TAFRAT WA o 45 :2001~2006 42 W M bk 3630 5 A 203 X 3 20 25 50 A Lo 24 EX A EH
B 81 Jﬁk.két}\rﬂil.&ukvﬁiﬁ6/\,Rf:3A;ﬁ;&iiﬁﬁ!'&lﬁﬁkﬁ?)\ﬁ]i&ﬁl“*"ﬁ:
A, T I 30 A 0 R AT R B ETERPAENNEEAST,
o B B 4 4 FRPER A EAE W REN B THEARER RGBT, WA T HHFAL
Wﬂﬂﬂﬂd’:fﬁ&l&éﬁtlx&ﬂﬁé?Eh‘ﬂ]li%éﬁﬂv#ﬂ%ﬁ!&&l&(ﬁﬁiﬂzkﬁlﬁl&#
60 89 B2 T A SR A R

REHA A D

The control of plague during the construction of Qinghai-Tibet railway

Abstract Objective To sum up overall control work of plague during constructing Qinghai-Tibet
railway. Methods Summarising overall plague surveillance, conduction and education, spot drill on the
both of Qinghai-Tibet railway in 2001 to 2006 and analyse overall the work of controlling plague with
historial information during the construction of Qinghai-Tibet railway. Results There had occurred ani-
mal plague twenty-four county/times, occurred man plague four times, ill six people and dead three peo-
ple on the around areas on the both sides of Qinghai-Tibet railway in 200 1 to 2006, But on the spot of
railway construction we have achieved brilliant achievements that man plague haven I happened, that epi-
demic disease on animals around areas have been controlled ahead and efectively. Conclusions W ith the
leadership of the Ministry of Health and the Ministry of Railway, the staff of CDC and Tibet and Qing-
Hai on plague control during the work have achieved unknown good results and have provided enough
safe guarantee of health for the construction of Qinghai-Tibet railway and its successful experience will
provide enough help for evaluation of plague hygiene of other big construction of projects,

Key words  Qinghai-Tibet railway; Plague control

ﬁ!’!‘ﬂ!ﬁ%‘&#’H‘HﬁhKB@MRRyEﬁ*EJLR%ﬁEi@%AWﬁM,&EiﬁﬂE BEM
WEE REEEEARMBRIMER . 51 20 14 50 ﬂﬂ'ﬁﬂ,ﬁﬂﬂiﬂ%}\m*?—ﬁ%ﬁ*ﬁﬁgﬁ
I, 1958 4T BEER BT T M AR BF IR SR, 1979 AEBRBUEIRE AR K, 1984 #FIEfT, 20014F 6 A
29 H , 2R E 0 WERBT TR, 2006 42 7 AR ERER. FEHE R B ASH AR RIS
SRR AR (G S - BB R A S S b RO F A3 TR BRI AR 4 B B RAE T W IR R

LA R+ F BT B OF R L4 75 5 199) (2004BA718B08)

frdead. 1. HI5R 137000); 2. TR AWK . WA
BB

FER A A BIR(1962—) 55 , TAEEIN , B RIEDTABISE.




TR ERRBERAHETR 81

SR PISAT. S TR IR0 R RUSEAE N — , 3 BURE BT ) SRR 10, WA S B f
R, VR SRAEH A E 45 Be S MR P ACTF S A IR UK B, O R0 7 B SR R B S i
R A FTUISER A B B T T (R T A, 38R RV BUE B8 T4

1 EFiFR

1.1 BEE%EER

WMpe A 1 956km, J A T F B HRA B 814km, T 1984 4EFFIAEE . MAAEHEER 142km
G4 BEA 564km, THESEA 578km) , F 2001 4F 6 J TERE) TY6HE 1 F/REB 90°~94°53', 64 29°18'
~36°24' 218, SXARGEHRASRAE R | 9 ARGHIR G R BRI 07 B YR 4 000m B
HIBSBEAT 965km, £ Z4F LR HHLBE 550km, SLRAFRIKIE S 8%, BILRA SRR O
W5 072m, Zeply BRI UM 00 FEIET KA J S SRR X, S (KA S
TR SRR SO AR TR B B R A B X, B TR 2. 3 ke,

1.2 BT

1 1966 AFRES S RUAE B AR RIS , S0k R 4 3 0 B B A IR RS RO EAT . bl T — b X e
WA A AR HEIOE T S AR B 5 R 2 W T TR S e 98 R TR, XA
AL S i R R PV I _ b AL AR, BOA R KB R A 5 S BT,

12.1 ElEAREATERRSELERERTHER

TR B ¥ R 340 5] 6 LR AT T A P TS ) 1967 41, A 1975~2006 4E 6], FHRKHE PIdk BRI 28
FER A 40 BYC, BEMALAT VG L B W MR BT R 22 2 R . 2408 L O ER AARE I, SEAR ) 141 BRI,
BEU. BB M K R A A 6] BUBERER 6 2, R 33 AL FETS 18 AL JRFER 54.5%.

1.2.2 TR TR WA % RS RITER

TR SRV T B VR M2 R KR L 1 22 B TARIMEAR A 7 B D AT 1956~1966 48
TRVHESE 4 RO B JRAEURME . T ACHME . U0 | Y5081 0 T 3R 16 1966 ~ 1998 4FHiE ST ) BLRERE Wik .
1960~2006 4%l X 3t 4 4= 5l o 1] BUBEAE I 77 B0, 43 LRI 506 Hk. SRIAM R X 424 A 6] UE 5
2, 29 10 N BET: 5 A JRFER 50%,

2 REPE

S SR 55 BRI SR A T A R LSRRI YA 4 T T SR , T 95 oM I R T A K
T SER BURHE I RN R BUREBT A TSN B TR N, SUR TS AL, 41416 R IF i
HHIGE A R T RSO SR RAFE TS, 41 50% L BATF R B W0 BB A T4, 3
BT R TR AT %

2.1 BRGNS

2.1.1 HUHBKERGHATEAS/NE

IR L 5 1 G AR AT A2 R B S A A e T2 0 A i B L AP e SRS -
VUG IR 9V 0 ZCAR UL o 7 (R A 22 95 SC AL R 22 L TR R B I 5 P B B A S LA
X RS TARR—IORE f R TR, B REENIA TESA T Bk . RS
TR TRE B AN BAR N 9 4150, 6 — 1 4 A B R T R LS Bl 3 T, 3L
RT3 T S TR o e LA ) S BT L T 9 O S AT TR R R
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TLAETT o B ST R o A M S . T 98 KM T IR B A TR BT S A R S
A NGRS 8 PB4 RO LR, TARRIRIALEL, 4} 5150545 45 B0 A i B 1 U B T4
ST BB B AL D AR IT R D LRSI TAE S 07550, S5/ MR B S IR
B RS AN T K BT B T A , Bt A TR NN % 4 BLSe e, B
TSR T A, AT AR SR SR TR,
2.1.2 BFTEHEW

T R BB T DA SRS B0, W TT T 2 A R AR B P T 0%
R LB T2, DA A HIXERZET 2003 45F0 2004 ESBIBIFT W AR
BEURATARSI . WA TR EA KA U T4 R A, 750 Rkl BUSea THE .
2.1.3 BIEME. R

2001 45 TUA: 0 30815 5“4 - e T AE K 38 T2 I JL s Do, SR T Pl e At
BUTREAE R T AS T ) SRR I T TEEHOR . FAF 5 1 GINE. TAERREA T 8 T Tk s T4
RPETAERTRUE” , “WE kb TL AR R4 SO, 2002 45 TS BB TS R BUE & 505
AL YO MR BT ERIEAT A SRV, 5 T TR S U YA TR BARANTE” . 2006 45 7 3 7F
FRERBTBIZAT » o T ATCHUBI 5 B 450 S M BRS04 52 4 AT OB B 0 30 e B
LTI WAL IERASE DA I A B AE S » TLA T & R AR I 4505 (0 95 Bt o 36 F % T “ W ik
B A A SR Ak BT R I R IR, W . PR B A 5 T 4 L A 195 A
E

2.2 BiiafEHE

2.2.1 RAFREHEHE

LGB A B e B0 ) LA P T G TR T R A ) TSR R4
TRATF IR BABEBH 6 B A 47T 30, S SR G A 53 0 24 A ) LS B 04 AR R IR,
Wﬁ"(K)Jl:timﬂﬂﬁtk%ms#%.M&ﬁﬁl&i#ﬂ%\WIWEI&%&##‘%*W‘&%
AR B AL WA ZFIE R, AT T B R B EA“ =R =47 GRAHTER B0 e Rl
TN AR DI (TR  BTERTA A A RE WS4 3 o Re W sy ARl B RER
B it R B ST A » BEREA AT 1 TR 5P, DA T W AR A2
2.2.2 RBEEWARREFDEARBEY

JrA G BAE D AL A R B R 45 A B 19 B B 3 F U »BRIUE T Bk B BB 8 TAE T e,
I T ZRTERAHNGE, 2002 48 8 A AER AR AT 0 T AR B 45 3 T4 A B 2 i e Bl
RSB, ZHAIAR 56 45. 200248 4 FET A 7975 BT 45 A6 2 0 o R 0 8 LA B
HUIHE”, 115 2 I BTSSR A RS T 851, 2002 4 5 FAERS SRARTIREIN Ry SR AT B
FERBES TAH BALDAMUUEIIEE 4 107 4% TAEHSM T I, 2003457 A » AR B
G T T B H AT RO 2 “F ks B DA B 27, 2004 3/, HEL
AR ER P IR T W (20 B BB A T/ s 9, PSR 7 R HE
FOR T ARV PR BLAEOIA TAE  SEROHE AN L AR A RAT T 551, T4 7 T
PR T8L 3 BT T BF ST » S0 00 kB e 5 PO S8 045 R B9 Tk A AT 5 AR
AL IEIT B JUb 0 5 2 R WAL SR A AR U1, oA ] 54 B B3 A AL
2.2.3 MERTARMEE

R AT TR TANGR AT A B T, P T OB B 4 T AHgE P RAL
AEP A Bl90 5 S AR RGCIE A5 9 A 5 6 5 YE PSR T4, 7 5200 42 4 b« AR o A 7 SRR Eh
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WASERBERNER SES. BERMETRKRANTALE, BEREEE. THEFIRHE
B RO R SR BEAL B, AR5 8 FEL SR B0 LA 0 » SR — B 5 0 7 B 1 O 5 7 2K LR
e AEETE KPS BIERE R, SRS T4 . RAENE T X R B0 B ViAT i, R — 2 TS I (5
~10km) WHEATR B OO K E AT , FEAEATHI AR
2.2.4 FRGETHWRBRINGE

Bl BRAE R 6] U A2 A FREAT S B RL Rt 2 9 RLRE AT » 9 ELASUF 3y RS K At
H IR AR R R A B, 00 RAE R £ RIURA SIS i ! Bl B R B
SRHCRA th W B RERD R BB AT B ) BOSERE AL B . 30 A K AL vh 5 S e
BTSRRI RUBEAE (K AL HE SR BR35GS0 5 2 I Ab T80 P, 7 S0 B SR IBU™
TR K &%,
2.2.5 MEESRENEAES

A ACHE T 8 e 0 RE B e G ) B9 SE 0 5 MR B A U R D98 TSR SIS 9506, WA
IR AL B RIBAE B TA RGN AR G4 R8T T 5, R MR 28 B D 4 T
AT BRI S . R T S TS
2.2.6  ERILUS (A RE IR BLRRS B A

BT UEEUA A SRR A ST PR AR S B Bty B ST 8, R T
MY R BT, FET R BLAEBY ¥ Ao , T PO APE A () B ek B A S T 6 e
SET —ARSERER (R SRS AR B V0 L | IS A R TS

3 Nigl R i

77 BREBIT ¥ % Ml PG T 300 , DA AT RBE A UL £ B R B A B 2 74 52 T
7 A R AE WS4 0 , B ST AP ARV IR A5 RO B A . T BB ¥ LB
BB B A R0 LW T4, — B R BUBE ALl BLRE G A L AUHCE) R B 0. S, “H B BT,
B T B I BRBESAT H S BRI BV — BRI B A, BEREE A i35 07 , 1 B AL B
NSRBI AR R SRR A 2

FRUAE 4 387 AL A T A L G e A ) B O Y S S 7 O DT R -
FUBEREN IR AL BERE ) 2t — 25 5 e W Mk BLRESE 1 GBS T LA RE Y I 2 A0 U R it , 3
TR ER L7 X P AR BI04 28 9 R A SE DA B0 Hh  RE A L A AL BEAE S , B4R
BB L N3

4 YRR

U BRI Bl ¥ A SRl 2 B Y B AR X, 2 LR e BN 6 A TR B 1 e
REREMLETFB, L BAEHR AN GIS REFF RN .

4.1 BAEE

VB TN B 4 3 A B 5337 0 490 56 G X4 T A, AT R B WY 28 b M5 48 5 ke
Ty AW X

4.2 B REEAEE TR

TRFEAEDTACHE TR 0 ST 4 RO, PO A KA R TR 24 R
BESES S IR BB TARBA . JET BN SE R SRR St B I 4R 0 7 R BE 75 , R A 26
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UK R B AT I AR , LUK BRFERA X, SR KA S 3 S T,
4.3 AR

TEFF RRERRATE T 494547 5~9 J3 TF IR BLAE & AR At e T4
4.4 HBARE

4.4.1 BMYBAE

BES AT ABE 1 R, EEA RIS, I GPS BIESSR o 2 SRR, A TR
TAEBARATF 2 000hm? , Bl 5km X 100m H— & 492 SIHEE LT .
4.4.2 HEEEHRYBEZ

1 T AT 2 1) L8 S B 18, R SORE A T30 . 300 Y9 T 6 A 8 L
YA BRI VA8 P Bl e B A SR VT2 ) R 13 BT R 48 FE A R
Wz,
4.4.3 HARAMERN

BUAE:5~7 AR A M 20 HUE, 0SS, ZRERRE, BRIMRITA S, s
B APARBARE R, T H:5~7 A FRTHEE A TR 50 0L L, B 3 %, "R AT
FEASEETE TS PRI . AP A S35 2 . XA A0 340/ VL LK 2 B 2 30
WEWHITRE DR E .
4.4.4 FEEEN

MBI R BB ) R EO AL ARk 4 FHAT R0, BURRFERN %5 XETEAB AR/
RIS R A5 400 B RO B BT AC S 9N B4R 10 . RIRAMEDRR A PCR ik ie e, i
RS« R A 3 A R » 0 A0 6 00 MR TR 40 L9 3 3, R 3
b R AR 6 R 5 SR AT AR LA R P B AT AR

5 WEAREA

RSB BB TAE 4 A I, B T BRI S5 . TSRS R, g
H B2 L RRASEA ER RO BB 2 12 o L 00 BBl 2 o L P M T B 2 B e 4 M
T ZIEF TR E 15 W AR B A5 SR WBT5E” . BB M SR 95 5 B 5
VI SCRPHITIN B AR B A 00 MRS T B AR T T RTB B R HE A SR TAE k. B
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Seik B2 R B SRR AR KA R B TR T 508,

6 it

6.1 MAILER

6.1.1 EEHMER

SHRABARETE. FIMZTH 68 869hm?, T 2 780 F, FAIHHEH 0. 04 B /hm?; el 2004
AEILIAFE 22 196hm?, TUM 1 166 K, B EH 0. 05 2 /hm? ;2005 4E 3L 27 937hm?, WA 1 073 H,
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6.1.2 NARAEBNER

2WRA Sm Lk, JEATIE 14 473 JeU, WARR 564 K, SEHIRAIEY 0. 04%; Horb 2004 4
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6.1.3 SRR M MR
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6.2 BAEHR
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Exploting of Epidemic Situation of Plague and Surveillance of GIS of Qingzang Rail

Abstract  Objective I duce G hical Inf ion System, called GIS for short. In traditional
method of surveillance technology, all the indexes of surveillance and epidemic si ion can be refl d
directly in GIS by GPS, the abbreviation for the Global Position System, which can reach a rapid, sys-
tematic, direct and economical objective. Methods According to the characteristics of the prevention and

treatment of plague of Qingzang rail, we screen many kinds of indexes of surveillance technology and de-
sign Epidemic Situation of Plague of Qingzang Rail and Surveillance of GIS. Another, that we take ad-
vantage of GPS high-end machine to gather position information (longitude, latitude and altitude) sup-

port GIS. Results We complete the designs of the epidemic situation of plague and surveillance of GIS of

Qingzang rail. Conclusions This system devel is a plague epidemiology monitor method new at-
g

tempt, will monitor the method for the next plague the improvement to provide the feasible basis.
Key words plague; GIS; GPS
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The lication of plague epidemic situation and surveillance
geography information system on Qinghai-Tibet railway

Objective To analyze the scientific and feasible natures for Qinghai and Tibet railway plague epi-
demic situation and surveillance geography information system to use in practical work by the animal
plague surveillance results in Naqu district and Anduo county on both sides of Qinghai and Tibet rail-
way. Methods Applying Qinghai and Tibet railway plague epidemic situation and surveillance geography
information system to analyze for investigation of marmot density, distribution of collecting blood spots,
investigation of marmot caves, rate with fleas in marmot cave, index of fleas, geography distribution of
epidemic situation and the farthest distance that serum appeared in positive reaction in epidemic situation
area, according to plague surveillance results in Naqu district and Anduo county during construction of
Qinghai and Tibet railway in 2005—2006. Results Investigating areas were 13213, 24hm? and saw mar-
mots 782 singles and density of marmots were 0. 059 single/hm? on both sides of Qinghai and Tibet rail-
way. Collecting blood spots were 71 and covermg areas were 20000km Rate with fleas in marmot cave
were 53. 8% and index of fleas was 1. 23. Recei g sixty-one inf of epidemic diseases areas and

M E ER T EHETH (2004BAT18B08)
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altogether ninty-four positive areas of plague took place on both sides of Qinghai and Tibet railway in
2005—2006. Examining serum of animal about 3289 copies and checking out positive serum of plague
forty-eight copies at Anduo county in Tibet from July to November in 2005, Positive serum mostly con-
centrated in three days and  five copies on S ber 23™and the farthest distance was 14. 58Km
apart; Appearing eight copies on October 30% and farthest distance was six Km apart; Appearing five
copies on November 4" and the farthest distance was two-three Km apart, Conclusions We have reached
the aims collecting data convenient, managing data scientific and analyzing data direct using the system
in the use of plague surveillance and it has some feasible and operating natures.

Key words  Plague; Surveillance; Epidemic situation; Geographic information, system; Application
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Fig.1 Distributive map of marmot density in NaQu area, Tibet 2005
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Fig.2 The distributive map of collecting blood spots in NaQu Tibet area of plague surveillance, 2005 to 2006
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Fig.3 The distribution of marmot cave paths on the both sides of Qinghai—Tibet railway in NaQu area, Tibet

2.4 ENZEMBESTH

2005~2006 4 79 JCHLB= T AR 1 (K 1 R e Ll 61 MR IF R ILER 4. JENE 954 LB eh e
HUBEAY A GIASE Bl B HIR 2 % B A AT ST .

2.5 R i 1A e e AN 0 0 BB M R AR R BE S

2005 4F 7~11 A 1EPE#E 2 IR BN IHT 3 289 4, K th RURE P LA 45 4. Feh R 41 43,
R 303484 1 G, G HS AR B B AR A R ) 3d AT AT 9 A 23 B 5 ), BOEBE RS AR IR
14. 58km, A7¢ 170km® AR LRI 446510 A 30 H 8 4y, HpmPE RS AR 6. 00km; 417E 110km?® AL L
Bt %4 11 7 4 B 5 4, AHFPEERTE 2. 00~3. 00km, 497E 40km® AYTA ERIEf &4, WHE 5,

34 i

(TR R TR 5 WM TR 5 B R VB 2 AR RYSCBRNLAT , T MM BGR f SRR L 15, B RAE
WA ST RE T AR T A IREE, BB BINZR R R 5 4
WU AT R BT 2005 470 2006 4RO MENHARRE . REER A Microsoft Office ) Access #ifR i,
BB A AR P B R R M R B B AR T B A B B R . R MBI LA B A
PR, BT LRF TRAS R B REE AR . (LR OERBLR G FHE— B 6 %
TEAEHE—LTEE . Blin, 48 2005 F1 2006 4E4E EAE M T B4, SRR R AL AR
L, 4R WA B 46 673hm?, UM 1 623 5, T H AL 0.035 H/hm?; Foep 2005 4E LM 27
937hm? , L 1 073 2, SFHJEHE S 0.04 H/hm? ;2006 4E3E1E 7 18 736hm? , A 550 2, FIYHEE K 0. 03
F/hf359) | %R G SR VI 13213 24hnd® , T 782 L, ELBIEERE K 0. 059 K/hn?, BAR



94 BEGHERADIH

LR 0 AR (B T LR th AT — 2808 , SRR GPS RLRFEERTRR.

FE| 4 2005~2006 4 W MK B £0 30 00 L2 4 ) A6 2 R )
Fig.4  Distributive map of plague on animals on the both sides of Qinghai-Tibet railway, 2005 to 2006
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An application of spatial interpolation technology in rat density surveillance

Abstract  Objective To evaluate spatial interpolation technology in rat density surveillance and of-
fertechnical support for plague surveillance. Methods Global positioning system(GPS)was used to deter-
mine thelongitude and latitude of 109 surveillance points in plague endemic areas. Geographic distribution

of rat density was calculated using the method of spatial i lati hnology of hy informa-
tion system(GIS). Results In3813 of 1.1 0000 hic ds analyzed using spatial i lati hnol-

©ogy, rat density was between 1 to 40, which accounted for 95. 25% of the total grids, indicating that
plague aggregated in local areas. This analysis helped US to visualize the Conclusion Spatial in-

terpolation technology of GIS, capable of deducing the distribution of rat density, can macroscopically de-
duce and analyze rat density.
Key words  Geographic information system; Plague; Surveillance; Spatial interpolation technology
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A study on biological character of the Yersinia pestis along Qinghai-Tibet Railway

Abstract  Objective to study and detect the biological character of the Yersinia pestis along the
Qinghai-Tibet Railway. Methods to choice the Yersinia pestis biochemistry, virulence, nutrition,, plasmid,
outer membrane proteins, antibiotic sensitivity test. Results the Y. pestis biochemistry character: glycer-
ol+.rh smelibiose— ,maltose-+, denitrification; there are Fral* , Vwa* Pst I+ +Pgm* ;in ani-
mal experiment the white mouse LDjo: 10° ~10*, LDy s 7. 94 ~31. 62, the cavy LDy : 10° ~107, LDy :
68. 14~685. 49; the Yersinia pestis along Qinghai-Tibet Railway depend on Phe, Met, Cys, did not de-
pend on Trp, Thr, Leu, Arg and showed meiotroph of Ile, Glu; contains the plasmid of 6,45, 52,65,
92Mdal; there are 26 stripes of outer membrane proteins at 37°C and 36 stripes at 28°C in 10% SDS-
PAGE electrophoresis; the Yersinia pestis is sensitive to some of cephalosporin and carbostyril, 19 antibi-
otics is better than streptomycin. Conclusion the Yersinia pestis along Qinghai-Tibet Railway is standard
strain of Qinghai-Tibet platean ecotype, the research might provide scientific evidence for prevention and
control of plague along the Qinghai-Tibet Railways,

Keywords along the Qinghai-Tibet Railways; the Yersinia pestis; biological character; plasmid;
the outer membrane proteins

WS RR AT ROIFE TR, RGBT 203 M 2 IR RIR. 525 /R A
KA RSS2 il LM ST R B R A RS B R AR . 1T 3% — MK B
SRR YA P T ARSI S R I T R FE i FRBEHER XF

“H B RPHEACRTL  PE) (2004BA718B08)
AR o R B L BT S AR BET S 26 s C 1k 137000)
AR S IRAFHE (1954—) 3 , 4L BT, M1 (== VR 9.
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BRI R BN E.

AT H BN R R R A A A R TR B B B T RORL SMBUE £ IU B X
ERGBIELA T EETRRTI, I H O RFAGE T R0 K RS DEE. DR R
B HYLR BURERY B IR SRR S kR

1 FEFEAE

1.1 EH

SR BB R 18 HRIR T RO, X IR B bR 141 FRAE bR 51041 75 bR 96 LB #E 02051 7
A TRORE SR PR . 32001 P50 T B R bR . 87001 ZE MM BLI Ak A5 X 05 BEMRRIBNAS 6.
45.65Mdal Folif) EV 8. W& 1,

1.2 HERER

L2.1 &4
ORI A H L R TN 585 8 2 BRS 16 Tk
1.2.2 BARTFRE
FRBEFFIRIAR ICPstDAOFE Hest 13RI A R T IR T T s Viwa SUTAREE SO 7
o RARRBRE AL SEHUR Fral \03F FISHIMBEIN ; RV E T (Pend it FARIRLTIEIIL,
1.2.3 ERBROE
BT ORI B AT A Lawto FIB/INESR2E

F1 RRAWK

e Sy I ) SR HEER
08011 01-Aug-74 HHRR A

08012 18-Aug-75 FHHRR ESERM
08013 16-Sep-78 FERR B

19013 20-May-74 G RS
19014 09-Jul-77 g BIESM
19023 19-Jun-79 gy HERM
20004 10-Aug-77 WWHRA WELE
20009 26-Nov-78 FHERRA APk
20011 10-Aug-69 FRARA HIEEM
04018 22-Juk-72 IR HEERM
04019 17-Aug-73 TR B

04022 12-Jul-74 IR WL
10023 05-Sep-68 g AP
10025 20-Aug-73 iR R ]
10027 18-Aug-75 HEER HIERM
30002 24-Jul-76 VERGIR HIEEM
30004 03-Aug-76 R HIERM
30006 31-May-76 TR HIERM
51041 21-Jul-85 FkH HSENAL
02051 01-May-75 TFHE HEERM
32001 24-Jun-76 it £ig HIERM

87001 08-Aug-82, ZRIEE IR
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1.2.4 BREEBHNE

RE/INE BRI BUR AR S ST R A R B R X B (LD o) FESEER (LD, ).
1.2.5 R RAAR

R Kado A1 Liu W3 BUERIH0 IR, 23RS MRGE e Yo AT 40 00 43 4
1.2.6 REEMEELRRY

FEUBE T 0 B4 5 SR T 0 RSSO 9 P+ — e SRR R P M5 e (SDS-PAGE)
KRGS BRSNS,
1.2.7 B R ERR

YRS ¥ o I 20 Flebi 4 25 10 75 B 48 LA T U 3G

2 5 B

2.1 E4RE

TR PR K B R BRI H M+ L B — RO M — N | B
i, Rk 2.

®2 ARARGELRRER
Pl R BE &= K

i ?’”’?m‘n Mot x“m?mm“’“‘k
g1l 4+ 47 + - + - — - + ¥ — + + - — ¥
08012+ 47 + — + - — — 4+ 4 — 4 4 — _ 4
08013+ — + — + = = — + 4+ — 1+ 4 - _— 4
W18, AN+ = Ak o~ — — 4 = 4§ = = %
19014 A = - = = = o= =g
9028+ - + - 4+ - — — 4+ + — + 4 — — 4
0000+ 46 + — + - — — 4+ 4+ — 4+ 4+ - _ 4
0000 4+ - 4+ - + = — — 4+ 4 - 4 4 - _ 4
200 4+ A7 4 -+ — — — 4+ 4 — 4 & o~ — 4
04018 4+ 47 4+ — + — — — 4+ 4+ — 4 4 - _ 4
0018+ 9+ — = — - ¢ 4 — 4 o4 o g
022 4+ - + = 4+ = — — 4 4 -~ 4+ 4 o~ 4
002 4+ 1+ -+ = — — 4+ 4 - 4 o4 o 4
loozs 4+ 47 + - 4+ — — — & 4 — 4+ 4 o _
0027 4+ 49+ — + - — — 4+ 4 - o+ o4 o~ —
30002+ 9 4+ — + — — — 4 4 — 4 o — — 4
30004 4+ 47 + — 4+ — — — 4 o+ — 4 o4 -
30006 4+ 49+ — + — — — + 4+ — 4+ 4 o _ 4
141 + = 4+ -+ = - -+ 4+ - 4+ + - — 4
EV ¥ o=+ - + = - - 4+ - - - 4 _ 4
05 + = 4+ - + — 4 4+ + + + + - = +
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2.2 BHETRE
SE A KE S A Rk RE M R B R #F L PstTt . VWa™ \Fral* \Pgon* 4 #EHE T, 0% 3.
®3 BHRTRELR

wWe Pstl Vwa Fral Pgm wWe Pstl Vwa Fral Pgm
08011 + ol + + 04022 2 + + +
08012 + + + + 10023 =+ + + +
08013 + = =4 + 10025 + + + +
15013 + + I b 10027 + + + 4=
19014 e f + + 30002 S 2 + + +
19023 + + + + 30004 + + + =k
20004 + * o+ bl 30006 + + + &
20009 + + + + 141 oA == + +
20011 + + + + EV + = + -
04018 =+ o - bl 05 = + 3 -
04019 + + + #
2.3 EHREBERERE

RIS, WU T BB R B MR AE Lawton SR /MR b 8RN A 5 208 (Trp) . 35 AR
(Th) FEZ (Lew) KT EAR (Arg) AT 42 1 5 M Lawton FCI8 /NS S48 b gk 2 535 06 (Tle) 20 AR
(Glw A4, B Lawton FEI/INEIR 25 0 2 7 % (Phe) . BB ZURR (Met) FIE L 2RE (Cys)
B, BUUII AT MUk HYR MRS Trp. Thr. Leu, Arg F4Hi, i %F Phe.Met.Cys i, xf Ile 1

Glu RILHAEESE, WK 4.

4 BRBRRRER

1] Lawton Ffit/MEE N

M Lawton Ffil/MEAER

e

— Trp  Thr Lles Ag  Phe Te Gl Me Cys
08011 + 4+ o+ o+ o+ = - -
08012 + 0+ o+ o+ 4+ - % + - -
08013 - + o+ + o+ - i + = -
19013 + 0+ o+ o+ o+ = + o+ - -
19014 I e T S P T — -
19023 + o+ o+ o+ o+ - + o+ = -
20004 + o+ o+ o+ o+ - B3 + - -
20009 + 0+ o+ o+ o+ = 4 + = -
20011 + + o+ o+ + =+ o+ - -
04018 + o+ o+ o+ o+ = + o+ - -
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E 2
04019
04022
10023
10025
10027
30002
30004
30006
141
EV
51041

B4 05

B HERCRRED. —RERGRED.

2.4 REEBHNE

2.4.1 REEINEREOES
IR FHHY 6 PRIUREBRT /T LIS B8R 928 ), %4 BOPE R (LDuo ) £E 10° ~ 10° A, 4B it
(LDg) 2y 7. 94~31. 62 /-8, W 5.

S S SR I
o SRR SR
o S S S S SRR
i i T S SRR E S R
i i S S SRR S TR S
o
i S I S S ST
e S S S S G SR
|
|

S RREHENNERSSRBER
W BMEOER(LDw)  EYBGERAD)  95%A{ERI(LDw)

08013 10 31.62 11.15~89. 63
19023 10* 25.12 8.76~71,99
20009 10* 7.94 3.80~16. 60
04022 10° 50.12 18. 65~139. 05
10027 10 19.95 7.19~55. 36
30006 10 25.12 9.16~68. 90

2.4.2 RGHAKBRAES
Y FIAY 6 MWK BI 2% RURE BN K LR R LA 138 RO 78 17, 40 BUPE B (LDyo) £ 10° ~107 4
T JBER (LD )y 68. 14~685. 49 4V, % 6.
®6 SRMHENBERENRBRER
Wk SHBUER(Dw)  FEEGER(D.)  95%A{ER(LDe)

08013 106 316.23 15. 60~6410. 62
19023 106 158. 49 7.82~3212. 92
20009 106 68. 14 5.03~923. 21
04022 107 685. 49 23. 56~19706. 07
10027 106 146.79 10. 71~1966. 07

30006 106 158, 49 7.24~2977. 14
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2.5 RBEERMRN

LWRHFFUEY, WA XIQ R, &2 5 RIZEE 8 E 12 BB A 11 384 6,45,52Mdal
R PN 522 H 1 MRV BBAF 6.45,65Mdal Ok, SUFE 1. W54 He /R AR T JC i BLRE BT
7 6.45,92Mdal L, e b, P42 11 7 BB BR BT AR BUAE BT B 6.45.52Mdal 6,45, 65Mdal 0 6,45,
92Mdal 3 FiFORIPE i, IR 2. 78 3.

B SR A R R A 45 R 2 B AR R L R
WHRMZEES IEV. 2~4 R .5 HHIM, WHMZEEA 1. EV.2 HHKM .3 WME,
6~8 WIS 2L 9~11 WFRIRE.12~13 WM 14 WHAE 4 THMALNE 5 WD .6 15227 RI%E.8 1.
9 WHE/RA. 10 TGl 11 Wl R,
12 4213 ¥, 14 ZRIME
97KD
66KD

43KD

31KD

P 3 SRR MR TR R 4 B4 RERAEK STCIMRE S RMSR
WRMZER A EV. 2 HIEA0E .3 TOARATH 4~ 6 TR . HHAZLEA 1EV.2~3 WK 4~5 WlEG2,
7~9 FMEMRIR AL 10 AR RINE. 1L PN |12 FORLTHE | 6~7 WS RIT . 8~9 WIEE . 10~11 WlRFA,
13 AN 14 ZRIBNW 12~13 P #ARH .14 EV.15Mark

2.6 RMEEMEEQRD

I P T BRI R BUSE I 7E 1094 1) SDS-PAEG I, 37°C R4 T USRS IR 5 M4 B 1 0
26 REEH, H AT RH1R:119,116,111,103.97,94,90,87,84,79,73,70.65, 62,58, 52. 47,4239,
36.34,32,30,29,26,24KD, WLE 4,

TEFIREIKARATT 28 CRIFRMIFRRMSMITER 1120 36 48 B4, 304 FRAM 912 119,116,111, 103,
97.94,90,87.80.73.70,68.65.,62,58,56,53.50,48,47,42,39.38,36,35,34,32,30.29.27 .26, 25,2422,
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19,16 KD, LA 5,

97KD
66KD

43KD

31KD

20KD

H5 SRk 28 C/MRE SRR R
WHNEER 1-EVi2~3-F B R 4~5- ML 2 6~7 HMRIR,
B0 THMEEZE : 10~11-WHe /R K5 12~13-FI ARl 5 14-EV; 15-Mark

2.7 REERE RSB

AR 18 PRBUBEH 25 BORM » 25 RR I , RATIRIC M 20 FhHiA: Fxd BRI A 25 T Rt B
Rk, SRR B MITUF % : PIP>CB>CTX>CF>CRO>LMF>ENO>CIP>NOR>GTF>CFP
>CFX>FLE>AM >OFL>CPM>CMZ>PEF>>CEP>SXT>S, H{ARRLERIERK 7.

27 BREWHAEREBHRRLER
HMREH  HHRRD A2t/ pr/ o WHF AR /mm

Sk} CF 30 34.67
Sk CRO 30 33.25
ke CcMz 30 29.51
kAR CFP 30 30.92
S5 CTX 30 34.86
SkFursE CEP 30 27.18
kAT CPM 75 29.98
kHTER CFX 5 30.86
WY R OFL 5 30.14
AR cIp 5 31.57
BRYE LMF 10 32.69
HBRYE PEF 5 28.94
R R NOR 10 31.04
REYE FLE 5 30.79
3408 ENO 10 3179
MR GTF 5 30.96
HER s 10 24.30
WG/ PR SXT 23.75/1.25 25.70
BRWBE AM 10 30.35
Sk 3 CB 100 35.82
DREL TG PIP 100 35.92

L RABARN 18 R HFTBERZ T, 2 JHMUEH HE 6mm,
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3 W i

FE AL 2 AR T L 8 R M BRI 1 S B0 BB AT R L. S — Al
ST BE E PRI — A T B BT A — AR AN S AL BURE A, DA 27
BB IR AL K IRAE MOVEAT TR A0 1 AARE AL,

ST L AL HE R B 5T A BT ST S T A 3 SR B R S B FEFT R B
RAEFEGR . ERERT K BRI AR E BEEH RN 12 MEWR, SEpRA
SR OIS . T AR I A S R T ST A PR EC) . S XTI 11 ML BB IK
SYES I 418 MR B R HEAT MEBRERR B, 50T %, R E BT ANR 17 A, 17 AR
HHEOHEAE, JARERS R E AR,

YT P I 0 B R SR BT 2 TR A MOAM A S BRI R . T
GESAT AR, T AEBRBA R0 BT A 4 IR AT 00 1 5, DS 0 o+ 2 — BT
B A B BT B SR BB ) Potlt  VWat Fral® Pem* 4 #al A AT 3
/NE BRI ACBTERR o 7. 94~31. 62 4, M IR LHETER Y 68. 14~685. 49 AN , BAARB NG
RRHE A2 52 ELR /N E R B SR AT , T IRE 4 60 LA T S SR 0 LRSI ke
X RE T (2 2 R AT € R ( Trp) (F AR (The) , 36 208 (Lew) AK SUAR  Arg) R H, T A 7T
B (Phe) | B (Met) LR (Cys) Hol, X736 (o) A EM (Glu) KI5 I 57
FRA AR YR 18 PR RASER , S 0 TORLR AT 6,45 Mdal, K FOREAM 1% 52Mdal 3% 65Mdal 5 92Mdal,

S 43— 4L SRR PCDY JFOBL 4675 1 M 4o e Ak OB 1 T 59 (Yops) A1 V BUR (Ler V),
ARSI LRI MRS 3T CHRA T A BRI Yops A1 LerV o4, 5 — Mt il 704>
WRGIET . A RRA W AHR R R B 12 MR BT T MR B9, BT SRR B 6L
SERAASER AN 1% . {5 37CRAT A 28°CRAM T I AN (AR, AR Ae I 25
KT B AN (140 TR S T4 300 PR B BRI YOPT 30,

ATFR AT MTF IR BB R BBE A W H A TR ) A T SRR S
B R A BB HOBTSE . AR IUIT IS5 1 7 BUSE T oh T B S TSk 252 oty
B2 BRI 3 S AR TR B 5 2, Tl 52 T 1 25 0 e 1 e/ R 4
e, VRBFPEA T AT OB R BB R 08 B SR S MR R oA S O U T 0
RSN

E o d

AR MIIRAE. M, & Ei: 1999,65~88

A, BRI 1B, A LR 1 007 2 A UEII R | MUBAEBORRE ). RIS X%, 47~50

KL 2 S, MAETE I RIS REHE T, 1083,15~19

DARR, Wl AR, - BT A 2002,21(4) :269~272

FEER. o B AL E R BICHATINF B L. B %5 ,1989,8(2) ,93~98

RS, HMAR KIZ IS, REREEAWRIESSE WML L]. MBI ST, 1983, (HE)1~7

Day JB, Ferracei F, Plano GV. Translocation of YopE and YopH intoeukaryotic cells by Yersinia pestis yopH, tyeA, sycN, yscB and
LerG deletion mutants measured using a le peptide tag and ph ific antibodies(J]. Mol Microbiol, 2003, 47
(33,807

Wi, ARR, I, o BE R i+ )], 2005,20(4)+193~196
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R B U R BB B B ) IR T R

HAE BHA R K AZR ZL8 K F HEE

B E AN AHUTRKEDEREIRFRANRG NS EF. 7o Fral REZAK B W
B RRR B Pstl FIRBR L B A Potl €8T = L WM 4 57 T B 5%, Vwa o Pgm £ 2 Catt 8
STCREMAREKAMTEARE K NHALBAAR, SR RBAF LS DB EHA LA Psel*
VWa® Fral* \Pem*4 ## A EF. 4% REXBDBCRAEZAGRRAERBTES L Bk,
R KRB WKW EHETF

The detection of virulence factors of Y. pestis of along Qinghai-Tibet Railway

Abstract  Objective To detect virulence factors of Y. pestis of along Qinghai-Tibet Railway . Meth-
ods Reverse hemagglutination test was used for identification of Fral, the method that Y, pseudotubercu-
losis was sensitive to Pstl and form the bacteriostastic ring was used for identification of Pstl. The low-
calcium medium was used for identification of Vwa and Jackson-Burrow’s medium was used for identifi-
cation of Pgm. Results the Y. pestis of along Qinghai-Tibet Railway contain PstI* . Vwa® .Fral* Pgm*
in the experiment. Conclusions The all strains of the experiment is high virulent strain from region and
host.

Key words along Qinghai-Tibet Railway; the Y. pestis; virulence factors

FRAE B JIAFLEAEIRAT KR, INSEREL IR I 72 (Fral) , 7 B0 (VWa) 7245, 5 R U RE 7
(Pgm) , 72 RAKT IR 1(Psth %, B2 RN A KA FER, SR LR R 1 et BT, B
P ERR A P TR ITIE . SN EEARNTIR T, AEMRANE N RETE V
W B SHUR(VWa) SEPGUR (Fral) VU H T (Pem) R Z T (Pstl). Kod RUEH ot B
FAIN T HRAORE ) FITE BEUTH AR5} 0 L5 55 ol 5 0 0k B T 22 US98 S SR AR IR , R
BT R B R BURE PR ) s B T A 4R, B4

1 w57 *®

L1 Bk

1968~1979 SEAN B EFBEKBAIRAR A9 18 HORMRULT. 3o HIB A RIRE 522 B Ho/moArr .l
BB B BRI A5 3 BRI XERBBR 141 ATHARE SR AN R IRAE bR EV,,
o RABEBERTH R 05 Mo T ZRAS AT bR o 1AL TS ey o BT BT 45 0 o s BLEAY S B BB
AR FEIF SR

8 F "B BRI E BER) (2004BAT18B08)
a2 s B 137000
FEE M TR 1954 38 F A BT, ATE BB 4 FUFHOY .
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1.2 &7

0. 25mol/L FALHE 0. 25mol/L HLE4A, 1. Omol/L A% . 1. Omol/L M 4L45.10% Z — M Z B
5.1 Y RIRAT 20 6 LRSS

1.3 58

LA SO SR SR . RUBEHT BT T ™ | Vw SRR B AR A R V6 TR E s
FEC eSO R

1.4 R R 6 88 m R R
1 P AR B $45 ] . LA R B Bl S A3t
1.5 Fik

1L.5.1 BURFHEE I(Pstl) 0T
SR AT IR . 28°CHEFE 24k TRZE, A HE R MR .
1.5.2 FEMHF Fral 4%

HEROCHR 7 A AT I . BB 05 B BURE EVyq 143 SR X A0 B R
1.5.3 VwafiFiRE

HEMRSCHRS 95 AT IR 53K 48h TR,
1.5.4 SBREET(Pem)iE

eSS W B AT . 18 72h G551, R AR AR AOS W

2 &% R

2.1 3EMHF Fral

BAY 18 bR RUREIRAE B P=4 Fral HUR, 2 Bk BB MR 141 SRR MR EVoe S04 Fral S0, 1
BEH 6.25~12.5 F MM /ml, 05 SBAZE NI, Wk 1,

2.2 BUBHFER 1(Pstl)

B RO A TR AR AL D -0 8 SO AL TR () AR S A B 1t B B A 55, AR K2
2mm, FTAISE A4 RURAF B T (PstD . XA 05 BA KBRS .

2.3 VWaHiR

72h AT RAER BOA MR ISTE 28°CHIRT-BRA: I thORRTHH IR K , T 37°C 3530 PR S M bk
AR DYHEHRAE RIS B% .

2.4 BERNERET(Pgm)

28°C72h RISRLPBRBEA T A 4 20 0 196, S0 A bk 141 10—, (L RV PR
(Pgm™),05 SRR BRIIE.

3 9 i
1970 4FHHER TLEAS RS KB R LB INARA AN RN PE BT 2A 44, WARRR A



10

HEKER DA

¥ Fral . VWa Pstl Pgml*) . JEAEAERS L3k 4 180 P B TR R A BB 0 00 ) R MU BE S, R 30
AR A MEHPEETF Fral® \VWa* Pstl* ,Pam* i) BUS HAHIRBLR /NS U TR0, T2 2~5
TSGR T MRHR AN S ROV . R E 75 6 H R MR A ¢ B h s
ERIGEE R S SR PN RS O

L ABOB I E W 1 K B O R B O e R ) M B TR Pt VWa |, Fral*

g™, He MCHC MR 0 70178 R 0 P A R T3 T

<o oua woe -

®1 BHEFRELR

e Pstl Vwa Fral Pgm e Pstl Vwa Fral Pgm
08011 + + + + 04022 E + + +
08012 + + +: 45 10023 + + + +
08013 i + + + 10025 ik + + +
19013 & + +* + 10027 + == + +
19014 + = a + 30002 + + B +
19023 * + + + 30004 * = + . =
20004 + B - + 30006 + + + +
20009 + + + + X
20011 B + + + 141 + it + +
04018 i 45 = 4 EV76 + =+ =
04019 + + o s 05 - + = =
SR

SAS B DR AL AR | 072700 AT T B H00DFAELT). MBS 4, 1982, AMED 147~50

ArE, AOREE. M. 1999,88~101

EAT RERE, KBS, TH BRI i 2003, (5) :407~409

WHO. Techn . Rep. Ser[J]. 1970,No 447

ML AW ILF S HF SERELT]. R 2001,16(1);26~28

BRI, DI EHFSF A5 E RMBRRHARL). o BRI RO %5, 1995, (10)1,56~57
AR WO B T B L L /R AR A A MR OB, o BT A28, 2002, 21 (4 269~272
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TR A BB R AN B R B

ARk RAE R K SFE TR K F HEAK

W OE BN TR A RESEARAREARRERRRD TR, Tk RRULHR R
AR 0 R RN B, AR + S R AR 4 R 7 BB (SDS-PAGE) . 3k # 44 % R W A&
B . R4 108y SDS-PAGE b 3TCHAHT 935 sy T K34 26 £ ME 4%, 28CR R T Hk 36
AAMEE. St RRAREERTORERENAME S, R YOPL S,

KW KRGS R AREE

A study on the outer membrane proteins sort of the Y. pestis along the Qinghai-Tibet Railway

Abstract  Objective to study and analyse molecular weight and sort of outer membrane proteins of
the Y. pestis. Methods to comminute the Y. pestis and to obtain the outer membrane proteins by ultra-
centrifuge, to islate the outer membrane protein by SDS-PAGE electrophoresis. Results there are 26
stripes of outer membrane proteins at 37°C and 36 stripes at 28°C in 10% SDS-PAGE electrophoresis.
Conclusions the Y. pestis strains contain d; b proteins, YOP1.

Key words along Qinghai-Tibet Railway, the Y. pestis,out membrane proteins

d outer

/KRR BEIR P BORE AN A 3 b BUEHR /R BRI S R BB RO, B T AR,
TR BOREREAT T 250 T . S ECAERF T LA 0 BLRE B JTOR . e A I B ol M H S O 28 PR 8
HAR B ENATEREVIRMAGHE . Bl R EARNRR ARSI EZHE
PRS2k 4 R A 2 R P VK PRI, T LA S 40 4 AR 1 R A e 26 1A TR 3 W 1 40 R 5
AR ATPERORFE. ARSI (5 (Yops) I S0 42X BLIE AT RN BT SE U AF 22—, ABFoRE
I T R B TR BLRE ST R 1R R TRt O T B R LB 3 P AL BB S SR T — 52
B IERHE o

1 #eF &

1.1 ##%

RGBT R AR 3 SR Y 12 PROR A R 1, L P B TR T 8 K, WAL 2 Bk, AP R
H2bk REL
XA EV B, i o E SO TR R o b BB A R R BB 5 I A (R

1.2 &
WP, 4384 ) TR/A 7], SERVA 3E M1 42% 880409; I UPTHSBEME , Fluka CH 9470; 33252,

“+F"EFFHELIETNE G (2004BAT18B08)
[= 2T ¥ 3% 137000)
HEH A ABIR1962—) 5, ELEEI, AT RAEBH¥FHBF.
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¥, SIGMA 111F-0272; Triton X-100, F ¥ 9002-93-1; Hepes, LA HFHEA T B. M. Germany # (14
¥ 1508; % 3% 2 R-250, AMResco 1350B14; fEA R 4 F IR BATHER 1R, L mB R R W HRARA
FRAT], S RRALE (97 400) 4 I 3F 178 £ (66 200) SulLEH%E 15 (43 000) EBRERBTE (31 000) R
3R (20 100),

#1 RRAH

we SHRE ST BELH
08011 01-Aug-74 WKL A

08012 18-Aug-75 HHRIR HSERM
19014 09-Jul-77 WG HSERM
19023 19-Jun-79 G HERM
20004 10-Aug-77 FHEHRA WL
20009 26-Nov-78 FHRRA AP
04018 22-Juk-72 R IR
04022 12-Jul-74 FERIR WL
10025 20-Aug-73 TG H5ERM
10027 18-Aug-75 Lpa s HIESM
30002 24-Jul-76 TR £S5
30006 31-May-76 TR HSERM

1.3 TEm

¥ 10mmol/L Tris—HCl, Smmol/L EDTA, lmmol/L B— 3£ Z B, (pH 7.5 Il #: 10mmol/L
MgCl; , 50mmol/L Hepes, 1mmol/L B—HiAEZB¥,2% Triton X—100 (pH7. 4B EHB P 62. Smmol/
L Tris, 1 mmol/LR—AZ.BX, 1%SDS, 10% # it i& MMMk , (pHG. 8).,

KR 192mmol /L H4AL, 25mmol/L Tris, 0.1%SDS(pHS. 3),

Rt 0. 25 %6 T HE 2 R—250,45% A, 10% Z. 80

T s NS P B TS 24 R—250,

1.4 ugE

P LRI A% UP200S 4815 1 5 5 4 795 8 G0 B, SCPSSH. FI 6 F Sy 0 7 i H Ll KUB-
OTA KR/200FA AZRAMRE/AE ; i3k 4, DYY-112 IR AR kY, TN E R AR

1%, amersham pharmacia biotech,
1.5 7%

1.5.1 GEESR
BB T E BRI IS 2 3, AR 28°CH1 370 24~48h, FHEHIPIA
FAHER, WA 1h 50,
1.5.2 3@
HFHTHEFYI 0. 0lmol/L PBS ¥ T I, 5500r/min 20min, BL¥EHk 2 U, TLIRMIANA 1 ¥ 5ml,4°C
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REBRIR.
1.5.3 @EEEmEGL

PEFRFM 0. 9, $ R 88 100% , TAERFfE] 10min,
1.5.4 SMEEANHE

WEPERY WL 75001 /min, BE.L> 20min, JL_EWHE 40000r/min (0242 8. Ocm) , BL» 1h, 35 WK
ULTEHI A TTH 2ml, 4°C348E5:40000r/min, Bl Thy RUTEBIIMA 20001 4252 ik, B —20'C &H.
1.5.5 HKREH

F+he AR AR PIMR B (SDS-PAGE) HIdk RYE4 BN £, L A%W IR, 10% 40 B BE. T
# 40,1, HLEE 80 V, Hi3k A (] 16h,
1.5.6 RERHE

KA HUR e Rt Oh 2273, T TR G0 T4 R _ B 00 35 8 e Aol S 1k
1.5.7 SMEEAHRENSFRENBE

DIHEA 537 B BARHEZR £/ (Mark) 280, 7 B SRR R R 55 » 8O0 e AN PEH 3 1 4 W 7
HRASMBUER S AR S RO A T IR R .

2 5 7

T AR B IR R BAE B 75 1026 09 SDS-PAEG L, 37°C 4 F MBI 907 2635 A IR B9 3%
26 FRE 147, HAURE ST T (X 10°) 43 50 & 119.116,111,103,97,94,90,87,84,79.73,70, 65.,62.58.
52,47,42,39.36.34,32,30,29.,26 .24(}& 1),

97KD
66KD

43KD
31KD

20KD

B bR 37 COMBR B B2 RRAE 28'CHH R RS
WHAZLES1EV 2~3 MRS, 4~5 W52, WHAZER 1EV.2~3 FERR . 4~5 Filg 2,
6~7 RIS 8~9 WM R 10~11 FH/RA, 6~7 FIRIR .8~ T2 10~11 MMH/RA,

12~13 PHRAB , 14 EV,15Mark 12~13 FREARH 14 EV.15Mark

eI AT 28 CHFMIRA MR N 36 KB A, AR A TR 1004512 119,
116,111,103,97,94,90,87,80,73,70,68.65.,62.58,56 ,53,50,48,47.42,39, 38,36 ,35,34.32,30,29.27.
26.25.24.22.19.16 (B 2),

3 3 i
/R AR AE A FGA 9 Yops, 37CHRABIT A RIS Yops Al th BAEMBNL LS BIA W

ISR EWCR . A E R AR R AT 4 12 4 Yops™ , A4 & 0 B KIM bk
4 11 Yops, 4351 : YopB,C.D.E\F.\H.J,K,L,M.N, {8 H# Yop M #l Yop N BT 35eh,
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FLABRUBERRR . RUSEBE SN — 4L R PODI SR SRS 00 B ARk M3 1 2B 1 (Yops) 1 V
PUR(Ler V), AR S4B AR EPRSMES 37 C AP T A IRIESM Yops F1 LerV 724, 5 — 503
A R AR G

AR T ARBAR 12tk BUBE AT T Yops BF50, R 0045 00 £ BUE 0 ELAT SE IR RO SM IR 1

o R T AR R B 37°C M T 28°C A F BT =4 MU AMIER (945 L 37°C AR S5 28°C
FR1FF LB 68.56,53,38.,35.27,25,22,19,16KD fISMEZE £ . R FES M RET RS 37C
AR BRI A K SR R 618 7 % B3, FIT S 37°C A0 F RS S M S S FE 1
FERTAA R . R BH T ARSI 5470 S TR0 T MR % YOP1 2,

~

@

@

~ o

BEXM

Goneharov YA, Goncharov KE, Alutin Ml,et al. Localization of A DNA fragment coding for fraction I synthesis on the pYT plasmid
of the plaguemi Molek Genetika [J], Mikrobiologi iva, 1992,11(10) ; 18~23

Rakin A, Bolgakowa E, Heesemann J. Structural and functional organization of the Yersinia pestis bacterocin pessticin gen cluster
[J]. Microbiology, 1996,142(12); 3415

Tsukano H,Tioh k, Suzuki S, et al. Detection and identification of Yersinia pestis by polymerase chain reaction (PCR) using multi-
plex primers [J]. Microbiol-Immunol,1996,40(10) ; 773

Mikeroy AN, Kutyrev VV. Yersinia outer membrane proteins coded for by the virulence plasmid [J]. Mol Gen Microbiol Virusol,
1997, (3); 3

Wattiau P, Woestyn S, Cornelis GR, et al. Customized secretion chaperones in pathogenic bacteria [J]. MOL-Microbiol, 1996, 20
(2),255~262

Straley S. C. The pinsmid-encoded outer-membrane proteins of Yersinia pestis [J]. Rev Infect Dis, 1988, 10,5323

Day JB, Ferracci F, Plano GV. Translocation of YopE and YopH intoeukaryotic cells by Yersinia pestis yopH, tyeA sycN, yscB and
LetG deletion mutants measured using a phosphorylatable peptide tag and phosphospecific antibodies [J]. Mol Micrabiol, 2003, 47
(3):807

WA ARR ERBH. Rte 3k PRI, i 2005,20(4):193~196
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TRk BV 2 IR R )

HAS AER BRAR K IR K F &EAE

# OE HAANFESAELANOREWNES . FE R O BRREANERARARA NS
B SRR A SRR W B BOE R (LD - WK A (LDw) . S8 RBAFR&
S WG R LD 10° ~10° M, LDso 3 7. 94~31. 62 A, %R K #y LD % 10° ~10" A,
LDy % 68.14~685.49 M. 4 RIH 9 6 HAAWA/ N 0 R R AT RBEH K, HLEHD R
&,

KRR FREHHRREWEHAE

The detection of the Y. pestis virulence along the Qinghai-Tibet Railway

Abstract  Objective To detect the virulence of Y. pestis along the Qinghai-Tibet Railway. Methods
Animal experiment on cavy and little white mouse, was conducted to test the LD;yand LDy, of Y. pestis.
Results According to the results of animal experiment,the LDyg , LDsof white mouse were 10 ~10*and
7.94~31. 62, respectively. The LDywand LDy of cavy were 10°~107and 68. 14~ 685. 49, respectively.
Conclusions The 6 strains of Y. pestis have strong virulence for little white mouse and cavy, which be-
long to the virulent strain of Y. pestis.

Key words  Area along Qinghai-Tibet Railway;the Y. pestis; virulence detection

FRE B A MR A T 19 4 K, BB TR 142 77 k', B B0 19 BB UG BIAT 11
FHC ST GY BUREREWY Hy T HOTEAMG | TR 3 A B B M A AL MR ), BURE T ROt
FAERS . W RGBT MW G2 RIZE R 822 IR R PG T R Y HE s Bl
SRR RETII . IR REGBA 208 4P ) BURE I 0 0T WM 5 , 7k B O 2 LR B9
RYPHEIREE .

1 #R57FE

1.1
WK 6 ¥R RUEH,1974~1979 4E B B H BN, K 1.
1.2 KBz

AT 18~20g il FE/J £ AN 250~ 300g o8 B8R L » 63 140 26 W0l 5 0T 5 T SR 46 80 0 R itV T HIE 52«
SYXK(7)2006—0002, /)i RBHRE 70 1,6 PR ELBEHFIAT L3t 490 5 IRBLAFHKE 30 1,6 Bk BUE
“ B " ERPHER T E B (2004BAT18B08)

A o RS Eik 137000)
AT KA 1954 —) 3B , TAEERIT, A B EEAR 5.




16 ERKEREDS

BRI R4 210 R,
#1 RRARSEE

HE St A HEEH
08013 1978.09. 16 HRRRE 23
19023 1979, 06. 19 HHGEE HIEEM
20009 1978.11. 26 TR RAT AP
04022 1974.07, 12 FBRIRE WERILFE
10027 1975, 08. 18 HiEHRL HSERM
30006 1976. 05, 31 T AR ESEEM

1.3 5%

1026 ¥ M BRARH I , B W I VI L
1.4 Hik

RSO BUBE BRI T 10 %6 9 L BRIK Hr 2 44T, 37°C 459 24h J& » FAR B 09 4 385 7Kk o AR
AN PRV L He o R, 7 A BV BE /N LA AR 7 4

410 2,8 1 NERORBENS 1 41,8 R 0. 3ml, X ik 1.10" \107,10°,104,10° \ 105N . Rk
BEXIR L, SHAISE. TR P 100 NEERTAR, UYL, FIRIRE N SR 10 MRIIKEE,
HEIKR 3 RAMh 1 4L, S — AR BEES 1 41,8 REEST 0. Sml, etk b 1,101 .10 ,10° 104105 ,10°
107.10° 10N, BeAHERS AL, R 100 A BEBERTAR , H- AT AR i

RSO R AT 2 /N BLILSE 14d, BRBUILEE 20d, pastE i EPS RN T T
AP , M (IR PR 4 AETE T, T WA RAETE T, H A 4 BT, I B
FEFHIEEAR X/ BRI LAY A Rt (LDso )0 95 % AT 455 1.

2 HR
2.1 REEI/NERKES

K 6 Bk BUBEHIRS /N U R BUSE R (LDyoo e 10° ~ 10" , K B (LD ) 4 7. 94~31. 62
A, R 2% 3.

%2 FEREHRBRNERHITL

— 08013 18023 20009 04022 10027 30006 A
BB TECH HWE M IR HYBTEK WU TR ORI M T

1 0 o0 10 0 10 0 0 0 0 o 10 0 10 0

100 0 4 0 5 0 6 10 3 10 5 0 4 10 0o
102 06 0 6 0 10 10 s 07 0 7 0 0
10 10 10 0 10 10 10 10 10 10 10 0 10 10 o0
10¢ 0 10 10 10 0 10 10 10 0 10 0 10 0 0
108 010 0 10 0 10 0 10 o 10 10 10 10 0
108 010 10 10 0 10 10 10 10 10 10 10 0 o
it 70 so 70 51 70 56 70 48 70 52 70 51 0 o
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3 TEREEAHNNERBHRBER
Ttk MBI (LDo)  EWBIEMDs)  95%A{ER(LDs)

08013 10* 31.62 11.15~89. 63
19023 10 25,12 8.76~71,99
20009 10 7.94 3.80~16. 60
04022 10 50.12 18. 65~139. 05
10027 10° 19.95 7.19~55, 36
30006 10 25.12 9.16~68. 90

2.2 REEERNEH

UK 6 BRI B LR BURE B XY IR LA RS B (LDyoo JZE 10°~1074NH , S 30BSE Bt (LD ) 3
68. 14~685. 49 /N, W 4. % 5.

R4 AERGEHREREROBTEH

08013 19023 20009 04022 10027 30006 XA
iiss ST BWMELN BOR LN HURCCH DR UM N B K

1 3 0 3 0 3 0 3 0 3 ) 3 0 3 0
10! 3 0 3 0 0 3 0 3 0 3 0 3 0
10t 3 1 3 1 3 1 3 1 3 1 3 1 3 0
10 3 1 3 2 3 2 3 1 3 1 3 2 3 0
10¢ 3 2 3 2 3 2 3 2 3 2 3 2 ¥ 0
108 3 2 3 2 3 3 3 2 3 3 3 2 3 0
100 3 3 3 3 3 3 3 2 3 3 3 3 3 0
10" 3 3 3 3 3 3 3 3 3 3 3 3 3 0
10* 3 3 3 3 3 3 3 3 3 3 3 3 3 0
10° 3 3 3 3 3 3 3 3 3 3 3 3 3 0
At 0 18 300 19 30 20 30 17 0 19 30 19 00

£S5 FEREHE KRB RBLER
Btk BMBOER(LDw)  FMEGER(D.)  95%A{ER(LDw)

08013 10° 316.23 15. 60~6410. 62
19023 10° 158.49 7. 82~3212. 92
20009 10° 68.14 5.03~923. 21
04022 107 685. 49 23. 56~19706, 07
10027 10¢ 146. 79 10. 71~1966. 07

30006 10° 158.49 7.24~2977. 14
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TR IR 6 M IEERA WY 2R BURE B E ) 7P 7E— 2635 5% , 20009 BAE 3R, X/ £ LA BEL 4 3503
BERTr 7. 94 AHI 68. 14 4, TIHE B ) 04022 bR/ BUMBKBLIR L SEGER % 50. 12 B AN
685. 49 M,

3 9t ®

AR 2 1) S A 3 B SRR S 3 SR S B B R T S
BORRBRA I, FIRHbIOE BR RATRE R T M BN EE RS2, R
FRIRCA 1 — R IR R 0 E BB 7 B W1 0025 5, 26 ) — e M T B L0 o 229, B
E IR — YHAT SRORAT R I 57 4 5 ) B 1 APt I RS R0, E AR BF 2L 126 1
RORETH 9 R B BT S ) O R , TS A OV . BRI 2 S ST A A B
BB . NGO LT F R LS A 2 PR S 2 S0, B2 4 B 50 R S e
A S R/ LA ) L0 95 %6 A fR BRAL MR E I — A k2 7y JHTE 2 RO pi
BANAE R — OO (B SRR N AR E AR

VR FIY 6 M9 REBE B R MM T 1 AR — 22 52 /N B LA S BT B 3 7. 94
31. 62 4, TXHER BUAY - BT R 68. 14~685. 49 M. A0 FH FLAE MR I 35 1 77 1625 52 T A
HETR RTG53 5 0 A e o L4 RO 220 X0 IR 0 TR R R0 A T BLE . 45 REER
TR R FRORE M 10H1 I A s e B 2 597047

SELR

1 TRME XRA . 2R 2006 4F 1) P 2007,22( .1

2 GRS AR K. o R A RIS MATRE B X)), A AERATRE A, 1990, 1147 1) 160
3 BB 29, RAEBMI]. R 2007,22(5) 1321
4
5
6

WORCE KT B0 BT A A 750 1), o B 40 B 40, 2005, 16(6) , 471
A WO D RDF. i R BRI /T R . o BT A M4 . 2001, 16 AT 131
HAFIE AYARAE. M. 13k o L 1999,51
7RI SERREH XA . LA /R G T R ) BRI (), AR . 2007, 22(2) 14
8 ERM REE KHS. TH AR 2003, (5) ;407
9
1

SABAR, W AR, J1. PEMHRRERE12002,21(4) 1269
0 FEWE AR, MMM, B B AN AR SR T, o M A 44, 2007, 26 (4) 1467
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TR B R BUBE B XY 20 Pk R URE IR

BEAE KA AR AR ZLL BEA

 OE BN A THREARTAREE AR A RNREE, Fk RARAENA 20 BRE L
AR RGN AN REEHTT RRE RS, SR HALRAREEBWA B U ARG HLBY
BORBE, 19 M RN RBRE N, 40 ARBERTH LKA R RO SR,

REVE WA KAWL KR

Sensitivity test of the Y. pestis to 20 antibiotics along the Qinghai-Tibet Railway

Abstract  Objective To know the sensitivity of the Y. pestis of the Qinghai-Tibet Railway. Methods
To adopt scrip method and test the sensitivity of the Y. pestis of the Qinghai-Tibet Railway by 20 antibi-
otics. Results. The Y. pestis is sensitive to some of cephalosporin and carbostyril, 19 antibiotics is better
than streptomycin. Conclusions The test results can offer us scientific basis in the clinical treatment of
the Y. pestis,

Key words The Qinghai-Tibet Railway;Y. pestis; antibiotic; sensitivity

AP RIS BURERERH 4T B, AT BUAE 4R Sk 38, TSR R U X, BLE B o
SRS SURE o T A0 T KB S R RBE IR H 2 2E U, 59 LSO PR Y47 SR P S 0 P 26 e,
WA 20 FZPrss R AT T BUBHEDTSE. DU SURIE T

1 ##Fn7T &

1.1 #%

L1.1 RE#EHk

R B BR SRS B T TR IR 18 4k, i op L LB 45 o BRLE A G A T e o 2
MRS R, S RO A AT,
L1.2 HERBHER 21 BAERGUEA BT ARRELDEDERFRES

#5Hy 0701120710261, F b A5 % F WE M} (CF) ., 3k #1 i # (CRO) ., 3k IR & (CFP) . 3k o 5
(CTX) , SkHufir s  (CED) , 3kHIVL/E (CPM) Sk HIFE A5 (CFX) 4L ¥ B (OFL) ARV ECIP) B %Y
E(LMF) B & (PEF) Y 2 (NOR) L% ¥ B (FLE) K% B (ENO) YR (GTF) 48
F(STR) EFHER(AM) JFH 82 (CB) JRRLPIM (PIP) B PR/ R (SXT)
1.1.3 5%

BB R eIl TR B A B IR T e R T R A A,

“+ R EFPHEL T A BB (2004BA718B08)

ARH AT B R4 (1962—) 38, BAEE , BRSCH 6. MBI
i i ol R HH EU 137000
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1.2 F&

B 28°C 24h TS TR IA5 WL 28 OS5 PB4 100 5/, i L MRS 5000 4 T 2 R BRIR
L, B 4 ARG A BIBRAR AL R 4 4 20h ERENEF A, &
FAERAA FRSE 3 SEIL BOCE SRR .

2 HBRE5WE

X 18 PR BUSEHI RO BORIR  GESRRTT , RATIRIO A 9 20 FHUA 2O BURET M2 M B B T 2 3
. RABUREBERIBUT  : PIP>CB>CTX>CF>CRO>LMF>ENO>CIP>NOR>GTF>CFP>

CFX>FLE>AM >OFL>CPM>CMZ>PEF>CEP>SXT>S, AARKRLERGELE 1),

1 REWR G ERGBIERBER (n=98)

HEREH PERRB AU/ e/ K WIS/ om RER/S
ks CF 30 34.67 0.48
Sk CRO 30 33.25 0.69
SR cMz 30 29.51 0.60
kAR CFP 30 30.92 0.71
kAU A CTX 30 34.86 0.47
kAU CEP 30 \27.18 0.39
kAT CPM 75 29.98 0.68
kAN CFX 5 30. 86 0.55
WY& OFL 5 30.14 0.61
FHYRE (@13 5 3157 0.36
PRVE LMF 10 32.69 0.39
WY R PEF H 28.94 0.69
WRWE NOR 10 31.04 0.62
REVE FLE 5 30.79 0.55
R ENO 10 31.79 0.48
I B GTF 5 30.96 0.50

HEK s 10 24.30 0.37
B e/ AR SXT 23.75/1.25 25.70 0.38

HFHBR AM 10 30.35 0.55

HFHBR CB 100 35.82 0.56
URHLFERH PIP 100 35.92 0.59

A 20 42 40 FRAKEIEBRE LR FE R RAT H T — B AESD, Ak R
DU RAGLHEI 39 A0 M BT RUR 0 (B4 P<0. 05) , 3k 5 HI3E AP — B9,
HeR kAL TR L PR «

R GEIR 2 BUBERIT T LU IR HIK 25 eI W B T R T R A Rk
AR, TSR 2 ARG 7 e/ 19 e S
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)] B P TR, 2008,7(2) ;108

LRI, RREL NG . WM. JU5 AR D4 HiARH:, 1988, 332

FRRTEE IR W . YRR L

1. P 1995,10(6) ;365
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TR K B 2 BB B A A MR BT 5

AL AZR BFE IR K T HER AR

i B OBRFAAEAEDRARGNEDCEER, Ik A G A KB TRERED BT
WM, BB RE PRI AR CNRERA N IR U LTHRNN, SR ARAFRESDE
WAREAN o+ RER— PR S — X F R MRS B, S RRAREAS
SRR ST v R W

REHR W RS B R

The study on biochemistry speciality of Y. pestis of along Qinghai-Tibet Railway

Abstract  Objective To research the biochemistry speciality of Y. pestis of along Qinghai-Tibet Rail-
way. Methods To utilize sugar alcohol zymolysis and denitrification test. . Results The Y. pestis of along
Qinghai-Tibet Railway in the experiment: glycerin+,rhamnose— ,arabinose+-. weljbiose— ,waltose-+,
deni +,ete. Conclusions The Y. pestis of along Qinghai-Tibet Railway is typical Qinghai-Ti-
bet Plateau Ecotype.

Key words  along Qinghai-Tibet Railway; Y. pestis; biochemistry speciality

L L A W R B R M RE WM — , IR ) 1966 AFBEE S0 FE E JASEWML L)
Rr BURAE Y BARIN I BAEWWAT . W REEKBARES I MFTE (X) , Wy 4 KB 4B BRI L
G B BERE R Y SFAT o SO W UK BT SRAE I 2 00 43 B B 0 RLAE B8 A AL R AT B, B Y
AR BB SRR SR B

1 w7 *®

1.1 H#k

UL 1968~1079 4F LA S} 25 W AUERBIR LR 18 MR LR 34 L 141 4k (EV BAIIRLE B
05 Pitk, W& 1,

12 HBFE

AEAUATREIRAE 1 SR MK (PHY. ) B AERUSEIRIE, A 121 0. 4% BTB HRH , T4 BRI
19,42 F 12mm » 120mm B0, 845 3ml, 8 B 15min KB, BEHHHL. LGV P 3 R A
EAM. BRI AR A M R A0

‘I EFPHE R H B R (2004BA718B08)
e G Bk 137000)
HEE AT AR (1954 3, EAEE ST, AT = 3 .
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1.3 FHiE

R TR TV 0 AL W SR A o, 37°C 24 JE 4R B BERR T 45 AL AR o S 1 9, TR
AR RS SRR I R IS B A 4 R BB B R SR TR WA IE G . 9% 7~12d,
BRI 1 YIHEAFIER . AR AEHEFE 3~5d A% 14 0. Iml [FEIALS 2 M 0. Tml, A1 L4r
& MR RAB A A Y B R R

£1 RABRAWH

e S fE SrEHLR TEEAR
08011 01-Aug-74 FHRGRE A

08012 18-Aug-75 AR ESERM
08013 16-Sep-78 FlRRE R

19013 20-May-74 2R BSERmM
19014 09-Jul-77 LR HEERM
19023 19-Jun-79 LR HSERM
20004 10-Aug-77 R RAT WRILF
20009 26-Nov-78 FERRAT PN
20011 10-Aug-69 WA AT HSERM
04018 22-Jul-72 WHRIRE HIERR
04019 17-Aug-73 HHRIREE %

04022 12-Jul-74 WA WL &
10023 05-Sep-68 TrEaE AP
10025 20-Aug-73 g 23:0 ESESM
10027 18-Aug-75 Eigoa 2 2:8 A5
30002 24-Jul-76 TR i £ EEAS )
30004 03-Aug-76 TR £ ELES ]
30006 31-May-76 TIRAR il FSERM

2 7% R

G0 T R R BURE A BT T 12 Fob R I AN 4 Fhek (6000 B OB, SRR P e e
BUATHM A+ SR — TR+ o — P R+ S EARE SR 2,

3 4 i

RUBEB A AU B 5 7 R SO MR R R A 36 SR MR A I B G A P
IRUEARERRAOSRIR . FETRIEIAIE R o (545 BLIE 15 48 00041 80 ) BLRE W XY 8 A LS o BT
B ZEHHE . R AR, A RA 25 5 R E RIS 12 A, & AT e
SE YRS , T LA A RIS PR 7 7 20 A T A A A
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ERTFMRE 11404 BRI 418 b RALE TR R, H o 0, e = BT
HAIZE S BER LR B IR, DT AR MR8 B o YK TR ¥ 4047 , P+ 4EMZE 5 P — 0%, 2
F PR R Pst 174 Kt Pt 1 USR5 52 BAERS M 38 o 2 46 R B AR AR MO BF3E , T
HRERRER 7 AMESHE, 17 A RRRESE AR EOMENE. XANRES, BREREAR
T A A TR TR AL ) 1 0 0 0 S0 XA 821 BT R T80 Mol 5 3t
) CEBAE 3 74 B RO R

FHES PR R BLRE Tt AR S M AR A TR ST S A LRI R . R
ST LA th TR 2 LR 0 A AL PR SLAT B0 B 45 0, BRI B+ Ll — . T b
T I R, SO AR B,

%2 BRANKECMRLR

e ?miﬁmnﬁf"ffz—”;ﬁm x "  BF e vr
08011 + +7 + = + - - - 4+ + - 4+ 4+ - = 4+
08012 + T+ = = = =+ k= o+ - +
08013 T -+ = k= = - 4+ =+ 4 - = ¢
19013 + 4+ + = + = = = + + — 4 4 = = 4
19014 + 8+ -+ - = = 4+ 4+ - 4+ + - - 4
19023 + = + = + - = = 4+ 4 - 4+ 4+ = - 3
20004 T A6+ = + - - = 4+ 4+ - F+ + = = 4
20009 + =+ = 4+ = = = % 4+ - 4+ 4 — — 4
20011 + T+ -+ - = = + 4+ - + 4+ - = 3
01018 T A+ =+ - = =+ 4 =+ o+ = = oy
04019 9 F -+ = - -+ -+ + - =
04022 t =+ = + = = = 4+ F = F F = - 4
10023 + 0+ - + = - = 4+ + - 4+ + - - 4
10025  HE = F = = = = g e g
10027 C T T R S
30002 T ocb e S RS = e g = o g mm g
30004 + H + = + - = =+ + - + F = = 4
30006 A R S T S
141 Foi S Fomm s Ak = &
EV R T T R T N i el Sl
05 + - + = + = + 4+ + + + 4+ 4+ - = 3
SEXR
1 FARAE RARAE. M]. R 1999,81
2 AW BICHATIAF L. FE 1989,8(2):93

3 RHYLHHR NERY. REREESEEIESE MATREEL. RS ET. 1983, (W) .1
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TR R BT L BUBE B SRR I 5

B K AER BRAE AR

B BN RAREAETAREENERER, H ok B Lawion B /A2, R Lawton
BN AR A BB R B AT, SRR M 4% 0 B WAk 3t Trp. Thr. Leu, Arg F 4k
. 3t Phe.Met.Cys R i, 3t lle fo Glu A MMER. 430 REEERBRABETH A LEHH
AWEEREL—,

REER WL UEEERATR

A study on the nutrient-requirement of the Y. pestis along the Qinghai-Tibet Railway

Abstract; Objective To detect the nutrient-requirement of the Y. pestis along the Qinghai-Tibet Rail-
way. Mthods To add and decrease amino acid of Lawton culture medium. Results The Y. pestis of along
the Qinghai-Tibet Railway depend on Phe,Met.Cys, did not depend on Trp, Thr, Leu, Arg and showed
meiotroph of Ile ,Glu. Conclusions The ch of the nutrient- i of Y. pestis might be taken

as a marker for the Y. pestis typing.
Key words: along the Qinghai-Tibet Railway, Y. pestis, nutrient-requirement

AR BRI BB, RRRNE RIS RN RN AR AR R R
FEBL, BRI SR AR R AR, AR R, R RN A S
BRIERIBRTE 28°C TR T EATTRM . T O ERMAL DAL . (M R RE W4 B ) A 7 2 e 3
ARFRGETRMR. BULEE IR 5 0k 035 0 B ORI R K R M R S S R A
RO, ARSI IR BI AR 0 437 B0 LA B SR AT T E , LA (54 O 0 BB A B 9 B
PR,

1 ##msE

L1

VA 1968~1979 £F LA 43 ZE W MERKBAITAR 18 BRIBHE BULE I, %4 R 51041 354k 3 B HE L 141 47
HERIBR EV AL 05 Wik, Wk 1.
1.2 BEFE

A Lawton eyt , SRR BE (me/L) 4 DL-#R5(RR 6. 25, DL 2R 12. 5, L4440 25. L2 4
BR 25; H A SRR 25,

" E BT E BE B (2004BA718B08)
FRd AL E g EI5k 137000)
AEF WS IR 1954—) 3 , L AE T, A RRAEEDT IR FHTT, LRI AR TN TISE.
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1.3 F&k

TR FOIEA M AT, 75 28°CHETR 24h MOBVEHEIY IRV B R O, 1 S B
RETFHIE B SR AR S A R SR B, 28 T 3 B A Rtk K

1.4 ERBHE

JUte Lawton [RIEIRIE LW TTRL 7 0 SURR 1 IR RS T 4 K (T A 20 AL RO (6 5 9%
A, WREFIALF AL K BB R A T Lawton SEFRIEHAMIILE 1 Fbak 1 F I AERS fE2:
KA, WA AR B T B

®1 RRAEK

W SHH IR SrEHA HEAH
08011 01-Aug-74 R A

08012 18-Aug-75 iR RS
08013 16-Sep-78 HHRRE S

19013 20-May-74 G 2E HSERM
19014 09-Jul-77 TG E HEERM
19023 19-Jun-79 WAL H A5ESA
20004 10-Aug-77 TR AT WL T
20009 26-Nov-78 O RAT AP
20011 10-Aug-69 R RAT EERS ]
04018 22-Jul-72 TR AR
04019 17-Aug-73 AR BE

04022 12-Jul-74 IR S LGSR 3
10023 05-Sep-68 RS AP
10025 20-Aug-73 WAL A5ERM
10027 18-Aug-75 FEEEE HSERM
30002 24-Jul-76 PEAR £ ESER
30004 03-Aug-76 AR g B ASERM
30006 31-May-76 VR il £ FSERA
51041 21-Jul-85 HHKKRE FISEBA

2 5 R

AR IR T BB R MR Lawton R /NEFR3E E SN A 628 (Trp) S5 M
(Thr) FERRR (Lew) AN AR (Arg) #7415 I Lawton FIR/MEFEAE B BE SREEM (o) 5 HM
(Glu) i ELEAR M Lawton B/ 550 2 o 0 2 2 P9 AR (Phe) . VB UM (Met) R SE M (Cys) R
AEAEAC. LTI T FBRB R B HRAT Trp, Thr, Leu, Arg FRHHE, TiiXF Phe.Met, Cys e, %4 Tle 1
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Glu RHHITET,
3 3 it

FERE S B AR R R RS E AR, o R UGG W0 A A AR, TR E 450
o B B B TR SR 518 A R A A A O (BRI AR X I B R . A — T e
AR B A AR A A A ] ) RO B R TR A 257

B B BRI 5, A A G AR s R A %, T L S HA BRI
CAEMRAEYHERX. H, ARESR S0 RN AR N E R RS, SR RS
AEBRPRYACNAER . FFARE BB IR TR BT R 19 R BUAE , 4630 [ 5 1 Wt ) RO BB 43
12 7. I RURET (R EFF BUAFAE AT 44 BLBE BT A K TSR IE 2 —™,

AR HERRY], WA KB L BBk Trp, Thr. Leu, Arg AR4R#t, TXF Phe,Met, Cys i,
X Tle 1 Glu RILHEE S, ZRESRS AL S5 RA—F I 7T AP R R TR
BRI ) — e AT B 4 8 DB TR SRR kS AT Y- IRk R B B R X 4IP3

®2 ERBRABER
1] Lawton ECH/INE2EHN M\ Lawton Ff/MEREM,

WS

— T The Lew Ag Phe Dl Gl Met Cys

08011 + o+ + + + - + + - -
08012 + o+ - + 0+ - + + - -
08013 + o+ + + o+ - + - - -
19013 + + + + + - # + - —
19014 + o+ + + o+ - + + - -
19023 + o+ + + o+ = + + - -
20004 - + - kS + - + + - -
20009 + + + + o+ - + - - -
20011 + + + - + - + + - -
04018 - + + + - - + + - -
04019 - + - + ks - + + - -
04022 + + + * + = + + - -
10023 - + o+ + - - + + - -
10025 + + o+ - ks - + o+ - -
10027 + + o+ + + - + - - -
30002 + + . + - - + o+ - -
30004 + + o+ + o+ - + o+ - -
30006 + + o+ + + = + o+ - -
141 + o+ o+ + + = + o+ B -
EV - - + o+ + - + o+ - -
51041 + + + + o+ o+ + o+ - -
B0  + + + o+ 4+ + + o+ + &

T AERFRE)  —FERARBD.



12

&

HRABRAGE

W o e

SEL

B, RBECMI. J630 AR T4 H R4 . 1988, 275

Bahmanyar M. Plague Nanual [1]. WHO Geneva, 1976, 24

FIAU 27t RAHE SR F AT B %H,1983,15

A0 BRI BT o AR R R R ARV, R0 S 64,1985, 46



RH ERREREHAHR 129

T TR B £ B T TR T 5

HAE BRAE AR AR 2L KT BER

W OR BN ANTREEDEARE AT AR LB TRE. Vo R AREN.B—
A SRR W ROR R R R AT R AT R At TR, AR R e
18 #k R W B A7 6X10°,45X10° 52X 10° 65X 10° 92 X 10° Jii 4, 3 1 A i B 9 7% 46 3 M £ 52X 10° ~
92X10°%. L. T A4k B 3 S0 B W RR LA AL OE Y R 0 R WA R K T — e AL,
RANERE AFRRLOBRERNZ AL HP AR OREFHRAATEERL,

KU NIRRT BB, M K SRR

The study on the Yersinia pestis plasmid along the Qinghai-Tibet Rail

Abstract  Objective To detect the sort of the Yersinia pestis plasmid and molecular weight along the
Qinghai-Tibet Railway. Methods Alkaline lysis, phenol-chloroform extraction of Yersinia pestis plasmid
by agarose gel electrophoresis for detection and analysis of Yersinia pestis plasmids molecular weight.
Results The 18 Yersinia pestis strains of Qinghai-Tibet Railway contains 6X10°,45X10°,52X 10°,65X
10%,92X10° plasmid, which plasmid changes in the scope of the 52X 10° ~92 X 10°. Conclusions The
Yersinia pestis of Qinghai-Tibet Railway in addition to standard plasmid graphics, the biggest Yersinia
pestis plasmid changes in a certain regular degree, with a classification of property, it is significant to
study plague natural foci of the spatial structure and the genetic characteristics of Yersinia pestis,

Key words Yersinia pestis; Plasmids; Electrophoresis;agar gel

BEA P HA MR R ) RAER BT ESA LD T AW UR, BATTFR AT E A B ok e
BPRIEL AWV A RS A A B R B2 . 7 7] AW 1) L6 8 6 0
RUFFSREAR R » AHR S BB O B BV RS AU 0 TR, B 6 X 10°.45 X 10°0 65X 10° 3 Fh ok, ok
—HRRFER T B B A R R, RA AR, BUSI MR, 78 5 R
FOAMRI IS T R A SO ARA S, AT B0 0 T Mk WY % U TR 0 TRORL A 2 AR 4
T (M) BT MUk R B R FORL A 454

1 MRE5xHE

1.1 FEk

1968~1979 £E4}BE AT MEBRBENTLRANFITE 3 A A9 18 HR3RTE UL, B oh 57 T3 50 S0 12 k. it
BRIl 2 Bk, A BB 4 bR, XTIREBE 5 %, Hieh 02051 EidkHEA 6X10° .45 X 10° 52X 10° ok, 32001

AEWMA R "E AP H (2004BA718B08)
90137000 B3R i Sp
MR WA IR 1954—) 3B A BRI, LB, AT MAEDTAFIS.
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BBRBEHF 6X10°,45X10° 92 X 10° Fokr, 51041 87001 FIEV BERSH 6X10° 45X 10° 65X 10° ok, W,
#1,

1 HRARGEEK
Table. 1 Test Yersinia pestis strains

i RS S g5 i) SR HELH
1 08011 1974—08—01 FHERRE h#E
2 08012 1975—08—18 HHERRE HSERM
3 08013 1978—09—16 HHERRE 2R
4 19013 1974—05—20 WHEG2E AsERM
5 19014 1977—06—09 WA 22 8 HSERM
6 19023 1979—06—19 WHH G228 ASERM
7 20004 1977—08—10 FEEHIRAT WL
8 20009 1978—11—26 FERAR AT AP
9 20011 1969—08—10 WA FISERA
10 04018 1972—07—22 WA RIS ASERM
1 04019 1973—08—17 AR m#
12 04022 1974—07—12 A RIRRE GRS
13 10023 1968—09—05 LEfa 23 APk
14 10025 1973—08—20 AR HSEEM
15 10027 1975—08—18 WA EE ESERM
16 30002 1976—06—24 PR i £ HSERM
17 30004 1976—08—03 TR B HIERM
18 30006 1976—05—31 R i £ ESERM
o Bk 02051 1975—05—01 AR HIERM
32001 1976—06—24 T LEE HSERM
51041 1985—07—21 HHE K E EISEBR
87001 1982—08—08 THARTER BeHgBL
EV #e itk 222 Byl kBT

12 EEHHRME

TE Buffer[10mmol/L Tris-CI(pH 8.0), Immol/L Z,—#PIZ B#i(EDTA, pH . 01 HmM[3%
TSR (SDS) 15 B A (1 . 1), Bl Tris-Cl(pH 8. 0)#fFIB#; 10 X TAE Buffer[ 40mmol/L Tris
48. 4g, 2mmol/L EDTA 7. 44g,0. 2mmol/L BF(AC)11. 4ml, BF 1000ml 7k 1], KL DYY-2 B
T ERR KA LA — 0885 BER AR M7, VDS0103-E-1048, 5 1t Amersham Pharmacia Bio-

tech A%,
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OB PR BRI ERE 0L 0. 120) BFERNEHL T , 28°CHE55 24h.,
1.3.2 %l

i 1ml TE #4442 YE T » 3000r/min(EL34 10em) , B0 10min YIREEHE.
1.3.3 RfEEk

0. 1ml TE £ EHE, 0 0. 2 ~ 0. 3ml 2% W 1541 1mol/L NaOH, # 56°C/K ¥ 10min,
1.3.4 BE{imR

11 0. 8ml i 945, ¥ 5~10 ¥, 3000r/min(B.Lx34% 10cm) , B 10min, BREK_ 5 P S kL ,
1.3.5 Mk

0. 76BN IEMBERE R K , 3 FE 4V/em(100~150 V 6~7h) , IAE it 40pul, BUFBEBERRA 0. Smg/L
BALZ0E (EB) s, 30min, SEREARIRIMTICRAR TR FI I EHIR .
1.3.6 FR Mr 9B

LA R B TORLE Mr B4, AT KM HH 1 A IR W R FRE ) M,

2 5 R

BRIRAERAH , W I 152 RIS M2 B 12 bR BUSEH P IR 10 PRV 6X10° 45X 10°,52X
10° kL, SA 49 5 22 B 19023 BBRISAE 6X10° 45X 10° 65X 10° FRL(F 1a) s WA MR AT (3
ORIV REAR - (3 Bl BUASHEHEAT 65<10° 45X 10°,92 X 10° FRBLCE 1b) . T RLFF B ek v 22 LS I .
A1 6X10°,45X10° 52X 10° ;6 X 10° .45 10° \65X 10°F1 6 X 10° 45X 10° 92X 10° 3 Fit kLl i%% .

B R B bR TR R A R

Fig.1 The plasmid detect results of test Yersinia pestis strains

3 i i

A RS TR A BT SE 46 T 20 42 80 4EAR, 2 BT IE S TR I BUBE RS 6X10° 45X 10°,65 X 10°3
FOARAE 0 FORLAD TR BT 52X 10° 192X 10°2 FhARRIY . AT 42 MR K TR AT 4334 3 36, Mr 43510
51 5X10°~ 51. 9X10° 65X 10°Fl 92X 10°, 47 ] B UM FINAAFIE . &7 52X 10° Fhrid) R 41
ARHE LR ACRER BRI X 7 A KR RILEA 52X 10° BRI sivk. &4 92X 10° BB Bl
BEWTS A AE Rl L7 SR AR A IR 22 2 3 2 0 B HE 46 Ml , 7 LAt o I SR R DAL T B, I 55
BRLAERE B £ FURE T A TORE R 2 65X 10° 681,
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TERERB 42K 1956km, FLATTREEL 81akm A5 RIEL 1142km, My S 000 AR AL TE U B ARAE 05
MBI, B 1966 4FIRIZX 8 2 K4 SR RUERMAT , 3E 0 SR T TIRLE 2001 SRR 4R
FEH BRI LT IR AW T AR, 23 364 6 4ER0S8 0, BLE B A THRBHY BT . 23
YL 6 RN RE AT B R N R R IR MRS RS, B L 48 A M K R A
AR T 1R B REE 2 R U I B 148, LA 1 B ek A 0
PN R SRR A TAMBIR R AT,

R R RFENSREMBRE LS RERRKA, N 8 AR B RATAT
AR RO A AS TR, M SR LA S A SR TR EFEN MR RIS LT, 15
R R RIS A R T RSB EE RS, 45 ny ERTRIE AR B A A
N=HZ MR RRMERE T RAEW A7, FI et 2 FRLPE 08 2 TR 4 A A B LA R 1 7
AP U ) B A LA A B LA 4, T L s B B 7R —RET e A AR A A TR

ARSI T FI KB ER 18 BRBLAER , #5 L 6 10° 45X 10° [k, K FORLAOZS AL T BIE 52 10°
~92X10%, Yl 52X 10° R Bk D FET 4 K RIBERIG SR EL , 822 HLJR 5251001 65 X 10° /&
BAMREAER, R4 MBS EyEE, FRURE IR (0 AR 24 BL 1) 1 MR 65X 10° I
RIS, Hoe 11 BRI S 52X 100 0RE. A AR AT O SR L0 T R 8 00 A TR 92 10°,
53R AR R — B,

TR 5 RURE B AR U T S FZR ) BRI B, M e R UK L 2% BL AV 27
TINS5 B KR IS 3 4 B BT, -5 22 B V1 9 79 QR S R AR AR T 5 M R Rl A
R 1B A AT B M 8 R 0L T SR TR AT BTIE BUAE 1 SR S8 U0 0 25 [ 25
AP GELSRE T 30 2 P LA TSR S, MR B W 0 TR REA 5 4007 30 0 R A9 2 A o LA
FEXL.

SEXR

Dong XQ, Lindler LE, Chu MC. Complete DNA sequence and analysis of an emerging cryptic plasmid isolated from yersinia pestis
[1]. Plasmid, 2000, 43 144~148

Velappan N, Snodgrass JL, Hakovirta JR, et al. Rapid identification of pathogenic bacteria by single-enzyme amplified fragment
length polymorphism analysis[]]. Diagn Microbiol Infect Dis,2001,39(2);77~83

Tomnso H, Reisinger EC, Al Dahouk S, et al, Rapid detection of Yersinia Pestis with multiplex real-time PCR assays using fluores-
cent hybridization probes[J]. FEMS Immunol Med Microbiol, 2003,38(2) 117~126

~

w

4 ki, L. REE BHSELI]. o EAIIRE, 1986,5(1):7~11

5 BB R AT KL S, FERSER A N RA— S TRER R4, FEMH 1992, 1103) : 144~ 145
6 FHNEH . LTWES. 00 E 2004,15(1) :48~50

7 MBS, 2004~2006 4 IKIKENE — i MK SHOTLID. R +2007,26(6):708

8

WEE R LS. BE J). REM: 2006,25(6) :605~608




PR ERKEBRLHAWA 133

TR B B B R B 3R A

Lk

GEHH LT
1 BRGKEELERERTHER

TRBE R oy ROREFT 5 | ) — o R0 8 IR P IR R TR A A . BB Tt 3
P, HAES R AR RBEH AT, RUEERREEYREAME) L I 20 T SE00% , Rt s
PR BT R U A O . T SR R S A 2 A U 1 3, S0 ) B i A oy P T
AR (D Z— . WK B A R B SRR AR BUE & AR 96 1 ), 7 kBRI 0 29 P
X TLAE B RERSIT A U 5 SR ), K W 20 5 ) IRUE R A K SR S R R MAT AR 3

PRI 1966 472 2005 4F () 40 4R 1], Se/EA 6 I (AN B9 16 A~EL R4k A fe) BUSE 20 32, &0 112 A,
FET2T0 Ao A 41 AECBOBHISE H BUAE B SRBE U s, 25 03 9 28 I T AU . 50. 8 T %7 Fok, ek
() BT P %2 25 TR Y 247 SRR K LB IR X, B3 5 ) BUSERE 4547 19 4b, 38 KB
A 194 T¥F oK. 1975 43 2005 48 11 A , R4 sha il RBEVAT 47 32, A (8] B 3 2, 2% 18 AL
T8 A IEIK IR 4 BUBE B 119 ¥k, R PO Esh 4 6] BURE RIS R HBX

WA 1 ROEVAT SR AT W E) 1754 48 RS2 G5, B 1754 4E3 1957 4R 200 B4R, &84 34
BRI BLSE 166 12, ATSEH RS 2246 A FET: 2048 A, # P ERILIE 1954 4R 25 RE Wi
B ES T WA R BT . 1958 4R WIS T 45— BUE IR %, 1958 4E Z 2005 4E 1Y 48 42jH]
T 1972,1984,1999.2000 & 2002 4F 5 AMERTEA B BBER 4, Ik 43 FE198 AR RBER A MFF. 3t
R N[5 BLBEREN 188 H2, 9% 503 AL FET: 234 . BAE, 3916 RURERE 76 LBk B 2R 1) 2 A0 46
AR R  HAT T AME R

R B A L BRSNS/ 85 L8450 LT, T8 L ) [ e 7 L2 4
B, T SRR o S X 0 3 3 RBEAT IO AR 3 TR LB R AL R BT S R AR T 2R %
SN ERMCHRIA I A BORAE ABA RIS A RN LS 05 5 0 3 6 25 5 e 3 8P 4 Ay T
VAReEIH B 5 B e 04T A2 — BB 38 5

FEH BRI BEY 6] , M5 A KRS T AR, BB T 31 S SRS S B WA 3. G4 4~10 A
B TR0 T » 02 B ] (B SR BUBEMRAT RIS . IR ISR B ¥ 40, — EL R 2 A )
FRLBE kT 1 s AR A T A A R RO S T AR TS . TR R A M Y R A
A TiT— B A RO AU A BEBERI A i B UOSA WATY G B T 5 SR B AR RS A 36 4
HE RS, SRR S, IR T BUED AT, AT BT SR B
AT P 48 B o R L6 I 4

2 REMAL

2001 4F 2 SRR 5 95 B AN A 26, AR T WM T R, 3 4 23 AL LT
AR TSCHE AR AR T 2 B A S, R 06T M N K B LR T4 B UL g
W, IR T EAEFEPT ALY IF R P R BUBETATAO B - 2000 4576 76  BEM 3 It IR , a9 K A
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KPR, o T PEIR K PR (8, 5K e i B3 e, i 2 M R B AT 20 e A,
REFEURT I 130 N BRBAEHE MR S RE K SHHARA REW. RiFT FRESRR
T RUBE A R S St T P X 0 T2 AR 52 RSB 94 5 B T A e 2 S5
ARERIE BRI - “THEDARIE 55 B0 O I A BT BB TR A 25 BT st
G HFHEDAL”.

Rt B LA SRR T 4 B T AR ROTBRE, 2001 45, AR SRR I A 2 i it
BOR BT EA DA AR T U ARG R ERRMA RSN S E T, THERTE, &
5 TR AT 5 TSR SRR IR S0 AR AT T . A9 R
TR T TR L, HERE G 5, S S A BT TR . 6% YL B MOk A 2 9 5
o MR TARC 9 DK DA T AR TR, T4 A 7T B A A 26301 0 % B B v
B A AR B MALAET 5 A KA AEEST B T2, ARAAOI I P4, % BRAEE 15 T
IRV TR LRSI M7 BB BT T R TR T RA KRS 28, B 65 30
AR SBOTEORE TARAIUL . LSNP T WO ARA PR T B R0 IR T B A R kB IS8 R AR 6
TR, i TARBIE R T0K ) 3R AEARAT AN 6 5, P32 MO T B 4F e R R Iy
B T B A AT R AR, B 44 e Sk BV SR PR HEA ) SRR ML

SRR B YONICINIT , SR SR T A RPARE L , B0 T 030 T e L 98 T 0 5L
KHINE, 4 7116 A3 18 F, s, A B 7L 536 R LRV “ Tk B T A AR B 07, Tk 33k
AR JBER 28 SR BT TSI AR PR 20 2T U, 4% T W e ok e SR = A O e
A EAT TSI FIF IR I, TLA S 2 M I AR A AR R A8 2 s
e TUAEH SRACE KB T PIRAFRE ok e R R — . Bkik NS S0 s s
PR DOARAL KSR USELE R 12 46 5B I Rl T AR B VP Y T4, Wl T 75 e At i
P AR BABTAE TARRIREATUN. 5 A 9 B ARIRD . TR A MR 5T B0 R CFF RO B 0 2 (Rt
TR ST (2001139 8,6 A ¢ B Gl ST RO MUPES T4 (RHMCH E) (8635 T1L2001]
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LU LA BT T B M I AR T M5 95 92 LA (R M NS B A, B SR G TBAEEA T
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I B P SE S P SR AR R

HRT BRI TS RAED A TAEEBISAL 4 UG B SRE L0 T 75 A B T (2
PG BT BERIAE . LA R T B 2 P S TR T2 % A SR T 0 BBt
[GEEES T NS AT HE AT A B AT T A ST T 500, 3600 BT AR T PB4 3 Bk
BT B b W BRI RS 16 T A B 74 T AR B T R SE A0SR

3 BGHMM T

VRGBT, T IR RAEB YA T A7 45— R 5] A A e

COBEMRMHERANE . U E A RURBNT L R 35 19 A 6] LR 340 ] U O 0 R B T R
W BTSN SEIT SN B 2% BURERE IR MG WS B 37 A 3 45 A 2L A B
230 U AR TR M P A 7 S ] S VEAT I AR T, 4SS Sl 1
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DBALR. WK SRAE AL B AR, DSBS & E M RBE)E B g 4L T
TEMIIAR L . #ERBEHE T80 (7 AR AR — YO AT R M T, T4 % M A B d LRE A% B W B e L
FARTT i W T THRZ BB TAEOS R,

@ WS SRRWERY . FHAEERODER TR RAMT IERREOSE , R iEEnE
Rt R B A 25 5 Lk B 8 ) RUE B ¥ A s BUSERE VD RHK S R TR B0 B, BB T
A LA 1A e AN 2 T T TR A B R BT SRIRB AR MG . W AR A LB B R T
B A M 00 A 5 5 — g LR A DR AL

DEWARE. TAEMMFERAS 3] 2001 4, GAELMEER R A DA RS E &M BENINE T
AR RAT W T A L 4 E A T TR R R K, B 35 7 W , e R LA R 0B 22 8
SRR B BAEDA T —2 RO ARR R, R4 B , 75 A 2T IR BURE B 98 T4k 5
ESPRATRE I, B AT — RN 6] RO . T AR R ERIIY » 25 90 IR AR S 4% BLRE Bl o
BEZUES o FDE

2001 4F 6 4 29 H , SR80 MIBAEME AR K BRI L B0 45 W EHRBAOT T, BI8 A4, B 10 14k
BT ST A T BESHMATIE T, — S A PO B B A A 0 SR A R P, R B K LI
TR B T AR SRR TR T ARRE K S Bt HEH SRR S 76

R S D 9 FRLARE Bl 0 T, G0 5 A SR VA B R BORF AT 5 R M E R U i
GRS KA B 5 LA A SEHT UM A, S PR K BN T4 6 T T e, DA
G AARTD SRR 0 « 900 5 0 9 A Bl T A B A, e 900 LB 8 T A B
T A Ak,

2001 47, ARERBEELIT LR » S NGRS M BOR T A1) 5 e T (4 BURE B v T b i L 4
RN, R AR B R S A T T A R AR B 9 X AR T OV 4 A T Ok e
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Rodent investigation in Wulan county of Qinghai province: the possibility of
invading of Rattus norvegicus into Xizang along the Qinghai-Tibet Railway

Abstract  Objective Community composition of rodents was investigated in different habitats in Wu-
lan county, Qinghai province, to primarily know whether Rattus norvegicus import-ed into west of Qing-
hai along the first project of Qinghai-Tibet Railway which is from Xining to Ge-ermu in Qinghai prov-
ince, so as to provide basic evidence for future study of rodents species shift. Methods Rodents were
captured with snap trap and live trap in different habitats of Wulan county,and then species were identi-
fied. Results Totally, 1002 snap traps and 746 live traps were used and 168 small mammals were cap-
tured, of which 7 were pika (Ochotona thomasi) and others were rodents belonging to 8 species: Cricet-
ulus longicaudatus, Mus 1 Microtuss Meriones meridianus, Allactaga sibirica,
Phod, b kii, A pod lat ronum, Myospalax f ierii . In the residential area of the
town, M. musculus was the dominant species; while in the farmland and forest nursery, C. longicauda-
tus and M. eridian-us were more popular. The density of rodents in steppe was the lowest in all habi-
tats, No R. norvegicus was found in residential areas and farmland around the town investigated. Con-
clusion There is no nature population of R . norvegicus in Wulan county of Qinghai province more than
20 years after thefirst project of Qinghai-Tibet Railway was open to traffic. More studies and long term
surveillance should be done to confirmwhether R. norvegicus will invade into the central area of Qinghai-
Tibet plateau.
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The Sex Ratio and Adult Eclosion of X lla cheopis in ak y

Abstract  Objective To provide basic information for the study of oriental rat flea’s ( Xenopsylla
cheopis )devel logical habit, hanism of disease issi hysiology and toxicology,
and insecticide exploitation et al. the sex ratio and adult eclosion activity of X. cheopis were studied in
laboratory population. Methods The larva and adultrat flea were reared with artificial diet and white
mouse respectively. The process of larva pupation and adult were ded, and the sex ratio
was calculated during the flea development . Results The average eclosion ratio was (78.747. 5) %,
and the sex ratio was § * § = 1.55 : 1. Female adult was account for (96. 24-3.5) %, (61.0+6. vY%
and (10.028.7) % for the 1st~5th,6th~17th and 18th~20th eclosion days respectively. The adult e-
mergence peak was from the 6th to 17th days, and there were (82.3+2.1) % pupae turned in adults at
this time, Conclusion The result shows X. cheopis has a relative higher eclosion ratio. In laboratory
population of X. cheopis the female adult is more than the male.

Key words X lla cheopis; Sex ratio; Devel 3 Adult eclosion
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The study on the adult eclosion of cheopis in lak y

Abstract In order to obtain abundant standard tested adult fleas for the study on mechanisms of

disease issi for flea physiology and toxicol study, and for flea management establishment
and flea i icid loitation, using lak y reared Xenopsylla cheopis, we carried out an experi-
ment on eclosion activities, During the i the larva and adult ratfleas were fed with artificial

diet and white mouse separately. The sex ratios of newly emerging adult were recorded daily by sam-
pling sex identifying method. The results showed that at the first 4 days of adults eclusion, the newly e~
merging females were account for 99. 9%, and its peak days were at the 9% ~10* with an average daily
eclosion ratio 7.3% and 6.7% respectively. After 14 ing days, female ratio decreased rapid-
ly. Compare to the female larvae, that of the males developed for 5 days longer, the emerging peak day
was at the 14th adults emerging day with 5. 9% daily eclosion ratio. The adult accumulative emergence
rate at different stage showed "S" type. Along with the emerging, the female adults were decreasing al-
most at linearity. Drawing usingdata of the 6* to 20% emerging day, it showed that there was a signifi-

cant negative correlation between the daily female ratio and emerging day, with »*=0.9788. From the
results we can see that female adults of X. chopis develops faster than male, both female and male has
separated adult emerging peaks, the overlay of two peaks prolongs the adults emerging peak.

Key words  Xenopsylla cheopis Lab y Ch istic of adult eclosion. Sex ratio
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ECREDKA,1999) . HERI0H , B B # HER) IR 2 TR A AL S8 A SO A MO, Sl 2 40
PRI AR A ] SR S T M R RS P O B E W, MBI RE R R
FHREMERMRATII T LI, TAK R EFHBEFSBE JMAE S T AR G, B4k, 1995, 7
R 2006). T EAAFF, LRI RHE . BT HRBABFREINERAR, TROBEZS:
WA RANIFR T AP THE .

1 MR55E

11 HREX

T 2008 4R 5135 0 R BIBT RS oL BUA L A 2002 4ER B AR I RTRB I M 5 L
W IFF 252 1°C AMRHRIE N 80-£ 1096 MEAR A , 4D S A TARDRMAIFR , AR LA/ E B Bt
RFES,

1.2 EREERNEFRA®

SIMIRYE 2003 FEMFIRFE . IR (BT - FA2 30cm, 1 30cm) HHERTEERE KL 0. 5~
Lem (Ro4h st S 0B) + BB + 41ZP=1 ¢ 1+ 10), Bed IR T 28 O B o0 R B B B W AT e B
FEHE BB AT /NG B BOET ML, S F e — 2 BN AR LA BUR. BB TS
.

L3 EPURR EEARRE

TOLED B 3 PR AR LR 1000 DEZ2A , BOAGIAT LB A9 BIFRAT o 46 TE 9 BB FESF B F /N
BBt L 3 Yo FERFHAMIE 10 RIE Rt RFE , 2640 DI040/ RIS, 03 90% 4
. REFULHIH 1~20 K, GREBURTIFHB FUCHI 30~50 VSRR MPERIS s, BIREE L

2 BRE5HW

2.1 AERE§EE R ALRTL DL EE

EV L MR LEREPE R PR ZELAORT 4 RMER S 1Y 09. 9% , TLAIES 9.10 RAMGHEH 1
Iy 7. 395 6. 734 BUE 14 RUAGERAT T M TARER 095 A A608 55 5 5 M R A9 T REE TR i 5)
85 14 RIKBIRGHE , H LR SRR A 5. 9%.

2.2 AREZRPCREREHTLRR

VR AT B PTG, T 5 RBGFUER 55 B W PR KRG 11 2%, 55 17~20 KT
AR 7. 550, B A3 SRR B B (L2 “S

BAZE PR TRIARE LK 762 B 3P F 0 A st e MV 00 )0 O T BB GOA0 A, DA REED U T L 5
BRI AR LEFILAYE 6~20 RAGARETRBCH 0. 9788, MIKHER TG .
3 3 it

S ST A YT T 007 G TR 7 SRS R BEAE. ZE IR 195

1°C,ARXREE Yy 805 Y6mt, F-H1 70T 73’\'99&_&&@&?”{]2# Nosopsyllus wualis leizhouensis B
R 151 BL(E W4, 20060) s JiH 8 F48 4 TH Crenocephalides felis felis ¢ 23--1°C , 4iAHE



156 KB RGBS

BEYg 8555, BIRE 200d SUbE R0k 779 B GEHFAE, 2006b) . 41X SCRE A RSB IBH
R L O S HUE b R A T, BB A K R ERE — BB L, X B KA
WRFEFIRE T F PN, BRSNS, R 5 HAB A AT AR

A3 KA (2006) BRFE ITESE , ZE BT ROTIIE v & 3 FA TR 60 R J 4 st LU/ £ B
B S EREAR R B LA B2 5, TS 1~5 K55 6~17 A 1 45 18~20 KM &AM 5
#7 96. 2:3. 596,61 0£6. 42671 10. 08, 7% (BRI, 2006), LrtABIFAIHFTNH TEXR R
T BAEABHRM I B AR AR I S R XIS, 7E TGRS 9~ 10 T MEbE T 5,
13~14 FRHEHEA R PILIE M .

EP B 30R SUP L “S I M 4R SRR TAE R A T, DB F PR Y 5~17 F P AR 3% 1 4Bk
HySIRM , FIM TR S 7 AL R 1 — B (I 4F 2006a,b) . JLATARIER , 7 1 5 H M B At B
o BT A R R . ZERIK 6] Py B SRR T L RE G BARTE EAE S (B R
FEBK I BB SR, ZE B TF 1 S 30— Bt 6]/ 7 A SR M AT (ML)

F MRS TE PR AIOR . EENE YRS IR, R A ST R R
Z T LA/ BB I LA LA B EE < = 1. 09 1 GBRYEZ, 2003) , T8 5 B UM T B ME He o 1. 6~
2. 3: 1P, AR, 1995), AR FIMBFI SR SC 1007 B AR , AT ARARFB R ) AU S 10 45 41, A SR o,
M ¢+ HE=1.24~1.76 + 1, SR A S TRLERUEAER,

1000 ge°*
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g E‘ o
L ® e female ] r:
| £ 04 mle E oo 9§ L3
L A H
30.0%
e 5o 25s
i F 100% IR
B ERy] vy 2 £3
n
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FEBHE] (F5) adult emergence time{d) FerdfE) () adult emergence time(d)
E 1 ERE R bR A M2 ERE TR PR L2
Fig.1 The daily changes for Xenopsylla cheopis Fig.2 The curve for accumulative emergence rate daily
adult emergence rate during different time on different adult emergence time for X. cheopis
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2 0 A% B SRR I 5 7 B AL S

ERE ' ANAMERS ' EE RAE P LF !

B OE B ATEARHRAAERGEINRY E KB LE LA RR T AR
W RGP EGRGTFRRBEAEAR, F o HAARREALHES S 5% 100,L ot
M 42 % 35mm # W4 AE L, 20min 5w\ S0mL B4 E P A 15 BAETFREESA 20 A KB
F0.5mm A BER) d, i EETFHEE. £ 25°C.RH ¥ 805X A M+ MBI 24h, RER
BH, WHLCoR 95V RA M. 8 o ab I 2 07 sk #4798 40 B2 7 353 5% 89 BLE & Xenopsylla cheo-
pis, % 1% 41 % Leptopsylla segnis #1 4 #i # % Ctenocephalides felis felis s RA BN BRI, LE .5
BERKEACE #H 5.12,26,30d, KRR FE($:8=1:0.2~1:3.1) [zt HMH Wty LCo ¥
0.1236~0.2371 pg » ai/em®, T B F 3% F; e 4 5 3 4 & F 89 LCs £ 31 4 0. 2433 (0. 2003 ~0. 3053)
g+ ai/em? 5 0.2234 (0. 1986~0. 2520) pg » aifcm?, % 8 # % 5 7 % f 5 LCso ¥ 0. 3283 (0. 2618~
0.4359) pg + ai/em®/cm’, UG 8 H MK, AR R DA SRR T LT k5K IR T o3 T RAT 3R
B WA T, TURS RBRE LR LS oUW RAH B HARTTE, A L& LCo M2 F2
2 A, WIRE R R4 A T xS H B LCoo i £ 71 % 0.1236 (0.0905~0.1578),
0. 0071(0. 0052~0. 0103) # 11. 4708 (5. 8633~43. 6013) pg + ai/cm®, % K FEBEFE. o2
SR e 3 T SO R A B R B A R s AR

XA APFANETEORER RREE B E ARG B ERR

Study on the Method of Contact I icide Effective Bioassay on Fleas

Abstract  Objective To establish a method for flea susceptibility bioassay to contact insecti-cides,
and to supply an easy technology for the study of fleas i icid ptibility evoluti se-
lection, resistance inheritance, and insecticide exploitation. Method Applied 100p] insecticide acetone or
ethanol solution on a 35mm diameter filter paper disk, put it into a 50 ml centrifugal tube lid, about 15
adult fleas were pleased into the tube with 20 holes (diameter 0. 5mm) and than covered and fastened the
lid immediately, inversed the tube to let fleas contact the insecticide. Treated insects were held in an in-
cubator without light, a temperature of 25(+1)'C, and RH 804-5%. The survivors were recorded after
24h, LCqs and 95% fiducial limits were esnmnted DPS system. The method was estimated and applied
for susceptibility bioassay of X lla cheopis, L lla segnis, C halides felis felis. Result
There were no significant difference of susceptibility to deltamethrin among 5, 12, 26 and 30d eclosion
non-suck blood meal Xanopsylla cheopis with a sex ratio $:4 =1:0.2~1.3.1, the LCss were from
0.1236 t0 0. 2371pg * ai/em?. The LCss of female and male were 0. 2433 (0. 2003~0. 3053) and 0. 2234
€0.1986~0.2529) pg + ai/cm® respectively, they were very similar. Comparing to non-blood suck

LA T ERKPEBEET ] E 58 (2004BAT18B08)
L. o AL 102206); 2. WAL KHF R R
{EE M ERMA967—)  Zo WRREA M IR BB, T BB EHIHDIS
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fleas, fleas sucked blood meal with a LCy; value 0. 3283 (0. 2618~0. 4359) pg* ai/em® decreased sus-
ceptibility significantly. The death criterion was flea couldn' jump or crawl on filter paper or gauze, by
this method the errors between different operators could limited to 1.5 times of the LCs, value. There
was about 2 times LCy value difference between two sources of deltame-thrin to Xenopsylla cheopis. For
Leptosylla segnis, Xenopsylla cheopis and Ctenpce-phalides felis felis, the LCsys were 0. 1236 (0. 0905~
0.1578), 0.0071 (0. 0052~0.0103) and 11.4708 (5.8633~43.6013) p1g * ai/cm? respectively, there
was a very significant difference among them. Conclusion This contact insecticide effective evaluating
method is characterized by easily operating, avoiding the fleas escaping, higher repetitive, but standard
testing insect, the same insecticide and standard method should be used.

Key words  Bioassay method. Xenopsylla cheopis, Leptosylla segnis, C }
Deltamethrin, Contact insecticide effective.

felis felis,

TSRS B B 50, S VTRV LT L4 B i HEBES A9 SR s B R S T
AR T ABRAE AT o MR, T B e SRR AN I 3 LA, R 5 L 6] LSe35 K, B0
FIBFFETERRY Yo B 415 A5 Bh 1] BB RY SR A AT S0 , A3 TR 25 s R R e e
AR XTI AN RN B2 AR R M B R R, RANFETRL
BTN DR I FRRBRA — 2SR . AR P % TR WO R K ), XML 2 2 A
BURMPE BRI 3 R LA BRI H T,

A 3 A B 2 R R 2 R S L 0 O A A e . 20030 3 PR 5 L
WIS R H 1.

PR AR PR A0ABR S AR S AT HUBN2AS B PP AR 2K A% M) X1 B sk ) A O o, T 22 T
BRAHF SOHESL ARSIV MR AR ) TR R L TR DA o 5 0 R 250 7 22 25
it EAHULHEAR I ) 2550 D R IFAS BTSSR T — M S &I o, Aok AT o]
TSR SR 8 L 0308 T3 O B AR S5 50 % S 5 T4 S5 s

1 ##5HE

1.1 s

EN% 3 (Xenopsylla cheopis) F 2003 4F5| ¥ 55 o E B A BBl e B 2630 , R0 B 2002 457
A TS K AR B 3 25-51°C, AHRHRHE S 80+ 10% RUMBS 444 , 40 LA ThHt
B3k RE /N E RS SRR ES .

B4 (leptopsylla segnis) 2005 4F 6 J =AM RTIIEHTS ¥k, JF 24-01°C, IRHERE Y 80
10V RIRBEARA T » 4 FIA T 3L R, 2004, IRE LN BB BE MBS 4

3 3 (Ctenocephalides felis)2004 4R HALH N B FRMIMMFR . RE LU T 3% 5
FeAAEH 202 1°C ARRHRBEES 505 10% , AN 41 ATl AMAIZE , T FR Al 255 1°C , ARRHIRBE
7 8010% , AR .

12 RRHARASR

1.2.1 #%#
98 Y6 BLAAREIREY , th o EA O A B Mo S
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1.2.2 FLEE

WIAAERRS SomL BELE, HEET P8, AGEBCRZH B, FIERET b B bt Bedr , 7e B A% 19
JRHH ST, 20 AMHLCER AL 0. 5mm) LLES.

POV k. FTALB Y BT I T AGHRE, L2 Y 5em, BROER Y
50cm X 50cm, Fl 2L HIFE o

1.3 ®KBHE

1.3.1 @A E

AEE IRV P9 4 AR 35mm {8 405 2022 4 I 7 Vv O OB L, BB PR S TE K 2 B A 0 R 2
T8 100 L, BEWBEACI ST INIL | 2 55428, 20min J5 , B A1 Ch T WA ZE B 25048 & %, 26 25 I )
MEIEHE 4 CURR T B BRI R AT CRAFE— I PO ISE) . LA DI 2 B I AL 38 (1 B 46 1 %t
8

A5 T A3 SR P PR T B 15 UG 245 MO R 3 AR o G 19 796 BE A AT R OB RS
BN 15m] BLOED & .

R P A AP SRR o, PR TREE IR 1 42548, 368 O b, 3625 48 L 55
TR O A0 AR T AR R 4 VRV K AT 25 L 2GS 3 T RRTT IR 3T 175 e e i
R R A RAEZ L A hESh. 78 25°C .RH J 80-:5% MM b , R S HARZH L 24h, 0 FE
B
1.3.2 FTEHMRE

A TEVELE A REBKER A ARG SH A R WA N FE - X
1.3.3 MiEgit

i POLO #f o HH3E LCoo B 95 % MAEM . 95U BERAEBUNERBF.

1.3.4 FHEMMRA

FA T B PSR IR] A AR T B0 L 2 % TR A6 T 1) SO 75 4L s VEAS ED L& & Xenopsylla cheo-
pis 18403 Leptopsylla segnis FIZiHiE F Ctenocephalides felis felis 445 LAk 2% Huil OB Ak ,
1.3.5 ZGEEH

FET VB A2 35mm () BITRIEAE H- (P S HE OB 4E) MO BORAR |, 39990 1001 IR
BRIAK Z B 2 B (2 A 2 SE 0 R R 20min 5, 4.

1.3.6 fEAMR

Hf 50mL BT IS AR R B EHS 5T, 20 A/MLLES.
1.3.7 RAnEHIE

FEROEHT B3 4 ROUKRGR R B 35 T 0 B B B TR0 00 7T D) L 10T 1925
BBAERAK AR b, B 15 DU, 3 EAA TN B TSR, MR/ Z ML A i S, EARMNE
ETCHAETRE S 25°C , HIRHRAE Y 85 % B 24h MR R  BEMZGY 24h FRATT-E,

1.4 EMFETHMARE
HEE B AR AT BT REBRBRER A RE Y SLRAT A FE M FET-
1.5 ZRWGHSH

Ji DPS $RAF3EFTH 1 [BRSHT 78 LCso {8(95 %6 MR PR (T 01 AR 94 b {5 LR LS
9%,2002],
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2 BRE5HH

2.1 BEMHEERBIRBLE RGN
ERBPHREN | A AR R FAHAR S RO YRR RS,
2.2 BEFFEMEIHRIRSE ROHT

FERBPHLIRN 5 K, MM EA WIS R ) 2. 6 4%, (RS BARBEBHEER, %
W —HERRBE RS 30 Kt PEZESEAR, HA A0 BUB 2 R RS R &
REEYRIRET AR SR B TR 5
2.3 BENRMNIGLRE R NP

R 5 R 24 HARIE I SR 1353 A T 2 LR 0 3 005 M 080 2. 7
AR EZ RN LR BH,
2.4 ERERBBMBAEME EXRMBE KB LB

e FHARTT VAT B B T AR B S B e AR 0 R, 22 R FARANE IR
8,3 LCso {2 0. 0071 (0. 0052 ~ 0. 0103) ai. mg/cm? ; X £ B ABORE S, 3 LCo {0 0. 1236
(0.0905~0. 1578) ai. mg/cm® Mt FAHCRHE , H LCoff2Y 11. 4708(5. 8633~43. 6013) ai. mg/cm?,

R1 ADREEIAMAEOR R R
KOOA] PR D) HEHCF 8D BIBWL) df LCoRk 95KRINM g » ai/cm® bl

A Fe 37 1:0.65 740 4 0.1116(0.0950~0.1284)  2.3396--0. 1724
30 1:3.10 718 4 0.2234(0.1986~0.2529)  2.46990. 1645

30 1:0.20 506 4 - 2068(0. 1007~0. 4874) 1.7459+0. 1697

26 1:1.07 549 3 0.2371(0.0895~0.5237)  2.04780.1810

5 1:0.88 367 3 0.1236(0.0905~0.1578)  1.4746--0. 1939

Bl K 5 1:0.91 299 4 0. 3283(0. 2618~0. 4359) 2. 08640, 2302

2 ERE R FA TN R R R L
ERE P (D) BRI df  LCu R 95% MM g » ai/cm®) b ARXHEH

EIBLE 5 367 3 0. 1236(0. 0905~0. 1578) 1.4746:0.1939  17.4
PLTE 5 127 3 0.0071(0.0052~0.0103) 1.8446+0.3435 1.0
LR S 356 5 11. 4708(5. 8633~43. 6013) 0. 6499+0.1499  1615.6
B % P 54 EIREILHEH 1.1, 4 ATk Z BB P M & R IE A 260
3 4 #

Tl F /T LAPEHREI, B ARG AT TAESBISE A PR A D 2 T, %
ﬁﬁ&ﬁ%‘ﬁiﬂfﬁ%mt,ﬁﬁﬁzﬁﬁm‘hﬂﬁﬁﬁgﬁﬁﬁéiﬂﬁﬁﬁwlt&'iie#tﬁ 50mL
B RWER %, BOESMHSIE, A ES .5 TS WS BE R ERE TR
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AR AR SRR RIAA KA RIRZE . R0, B AFE T AR M U R A A 3 S R 3% st
WEIT RN WE A EEN R, AAWHRERT RS AR EAR [0 5, SRR 5 e i
TR, PSRN Z BT LE, RS 5 R B0 e, BB R B WML, B
FRWBA TR,

AT IR R AL ) RS AT SR T EUEOR AU ZE] 0 PR MR SR 5 B R R B s R
EELEN AN ER, FMOTRRY ERREWNLT BB PEh —E R, RENES
Pt 30 K R FIHE LB 28 0G0 R 5 (L 5 K T S 155 O TR 25 HE R 2 s
PREFIR A RS 1 — Bt

S0 AR ST R R R el AR 2 TR ORAT IS , R AR e L A A
5 BB W A 7 A2 7K 1 SR SLZG ST SE DS PR AR

BELR

1 R, 1985 AR WK . THESZGE, 2007, 29(5):467~468
2 ERRSIER, B RET RN, B RRAL. P ERA 2008,17¢1):14~15
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PR M AR B S S 0 5 5, M RO B R A0 B 57 BT 4 Bk 3 P 9 1 345 e 4
FANLHRETER.

3 BEEMESBHENENE SN

3.1 FEHHE

AN DURR TCH R R BB, S B A X 2 ) 3 T S T RS, 2 e S
9 FUARHEARIR 38 o i — B R 250 R R FRBE5 2,

3.2 &£FEs®

BRI 58 705 B L S 60 0 MR U — AR, BT R R R sk
W o ARG SR SRR, FoMs 3 IR B R AR FEBFIEA W 6 B AR SE RO, B s e
1.9, 6824, 3 9096 ROBE LGN . 4h s 2 AT S AFLEC) ATRAE RS B » RS HLA  BRH
XA A FASE T, AU A

3.3 s

HEFBATREIR SO R SR, AR RS i B LAE RS0 78 06 B4 57 R B AR
iR,

3.4 EMEESHH
BTSRRI 38 4 A A TR AR FE 25 30 LA B 7 4025 0, L PB4 26 90 7R R

fEEaL +3L3X 102206
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Plague reservoirs and their classification in natural loci of China

Abstract  Objective To coordinate names and classification status of plague hosts in natual foci of
China. Methods We collect the data about the plague reservoirs in natural foci of China, including the
scientific names and Chinese names, We revise the scientific names which had been used illegimately ac-
cording to the recent classification,and provided some more Chinese names which usually used in the dis-
cussion. Results We revised some names of plague hos ts d in refe and 1 some ani-
mal from the plague hosts. New scientific names were given to Mongolian marmot (Marmota sibirica),
Red-cheeked ground squirrel (Spermophilus pallidicauda), Alashan ground squirrel (S. alashanicus),
Northern Mole-vole (Ellobius tancrei), Lacustrine vole (Microtus limnophilus ), Campbell” s Desert
Hamster (Phodopus campbelli), Silver mountain vole (Alticola ) s M i in vole
(A. i ), Pr Iski’s steppe | ing (Eolagurus Iskii) , Brandt’ s vole (Lasiopodomys
brandtii) , Plateau vole (L. seus),Greater long-tailed hamster (Tscherskia triton) ,ands Tolai hare (Lep-
us tolai). Herb field mouse (Apod lensis) was d from plague hosts. Tree shrew (Tupaia
glis) in some references should be Northern tree shrew (T. belangeri). There was only one species of Ge-
nus Meles in China di

to i f However, there should be two species, i. e. Asian
badger(M. leucurus) and Eurapean badger (M . meles). Both of them were plague hosts. Conclusion
There are 88 animal species as plague reservoirs in China,in which 53 species in Rodentia, 5 in Lagomor-
pha, 4 in Soricomorpha,1 in Scandentia, 13 in Carnivora,and 9 in Artiod actyla for Mammalia, and 3 spe-
cies in Aves. The species are clasified in 2 class,8 orders,and 19 families.

Key words  Plague reservoirs; Clasification; Natural foci; China
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A01 L4 MAMMALIA

BO1 w5 H RODENTIA

Co1 #ARA} Sciuridae

C0 1-1 =Y #A BIER Xerinae

DO1 R4 Marmota baibacina(Kastschenko, 1899)
D02 & 53 Marmota caudata(Geoffroy, 1844)

D03 ¥ T 558 Marmota himalayana(Hodgson,1841)
D04 HEJREH Marmota sibirica(Radde, 1862)

DO5 B #A B, Sciurotamias forresti(Thomas, 1922)

D06 P EE R S) hilus alashanicus(Btichner, 1888)
DO7 358 /K # . Spermophilus daurlcus(Brandt, 1843)
D08 B R S hilus pallidicauda(Satunin,1903)

D09 B # il Spermophilus undulatus(Pallas,1778)
C0 1-2 FEHA BUIER} Callosciurinae
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D10 ZR#A B Callosciurus erythraeus(Pallas, 1779)
D11 FEKWI#A R Dremomys pernyi(Milne-Edwards,1867)
D12 B8 AE#A B, Tamiops swinhoei(Milne, Edwards, 1874)
Coz Bk A Dipodidae
C0 2-1 FLELBERIER} Allactaginae
D13 FBEBER, Allactaga sibirica(Forster, 1778)
€0 2-2 LBk IR} Cardiocraniinae
D14 Fgk Bk B Cardi ius fill rad Satunin, 1903)
C0 2-3 Bk BIEA} Dipodinae
D15 =@EBER Dipus sagitta(Pallas,1773)
D16 37 M EBER Stylodipus andrewsi(Allen,1925)
C03 B A} Spalacidae
C0 3-1 @ BLIEAF Myospalacinae
D17 #EJRR B Myospalax aspalax(Pallas, 1776)
Co4 B BlBF Cricetidae
C0 4-1 RETER} Arvicolinae
D18 45 1LRF Alticola argentatus(Severtzov, 1879)
D19 %% % LLRF Alticola semicanus(Allen,1924)
D20 38 FC R H L Ellobius tancrei(Blasius,1884)
D21 87 %R Bl Eolagurus przewalskii(Bachner, 1889)
D22 K4 Eothenomys miletus( Thomas, 1914)
D23 i & i i Lasiopodomys brandtii(Radde,1861)
D24 ¥ # H B, Lasiopodomys fuseus(Biichner, 1889)
D25 HeffiH i Microtus gregalis(Pallas, 1779)
D26 #i¥ H &L Microtus limnophilus(Bichner, 1889)
C0 4-2 IR} Cricetinae
D27 4R B Allocricetulus eversmanni(Brandt, 1859)
D28 BB Cricetulus barabensis(Pallas, 1773)
D29 KA, Cricetulus migratorius(Pallas, 1773)
D30 K& & Rl Phodopus campbelli( Thomas, 1905)
D31 /)% 2 Bl PhodopUS roborovskii(Satunin, 1903)
D32 AAx i, Tscherskia triton(de Winton,1899)
C05 BlAF Muridae
C0 5-1 YRIEA Gerbillinae
D33 F4-¥ i Meriones meridianus(Pallas,1773)
D34 4P B Meriones unguiculatus(Milne-Edwards, 1823)
D35 k¥ il Rhomb opimus(Lich in,1823)
Co0 5-2 RF#F Murinae
D36 Bk 1 B, Apodemus agrarius(Pallas,1771)
D37 FF i Apodernus chevrieri(Milne-Edwards, 1868)
D38 44 il Apodemus draco(Barrett-Hamilton,1900)
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D39 KE-4f i, Apodemus latronum(Thomas, 191 1)
D40 A#K#fE R, Apodemus peninsulae( Thomas, 1907)
D41 #z4 B, Bandicota indica(Bechstein, 1800)
D42 L[ Micromys minutus(Pallas,1771)
D43 £ /M Mus caroli(Bonhote, 1902)
D44 /N B, Mus musculus(Linnaeus, 1758)
D45 KA Niviventer andersoni(Thomas,1911)
D46 1B, Niviventer confucianus(Milne-Edwards,1871)
D47 £ R Niviventer fulvescens(Gray,1847)
D48 BT, Rattus rattus(Linnaeus,1758)
D49 3% B Rattus losea(Swinhoe, 1871)
D50 k2 B Rattus nitidus(Hodgson,1845)
D51 #% B Rattus norvegicus(Berkenhout, 1769)
D52 3B Rattus tanezumi(Temminck,1844)
Co6 FXEP Caviidae
C0 6-1 FRRUIEF} Caviinae
D53 KR, Cavia porcelusl(Linnaeus,1758)
B02 %% H LAGOMORPHA
Co 7 [l5Bt Ochotonidae
D54 #/f L% Ochotona curzoniae(Hodgson,1858)
D55 355 /R fl# Ochotona daurica(Pallas,1776)
C0 8 %P} Leporidae
D56 #JF % Lepus oiostolus(Hodgson, 1840)
D57 %4k Lepus tolai(Pallas,1778)
D58 # 4 Oryctolagus cuniculus(Linnaeus, 1758)
BO3 Rl B SORICOMORPHA
C09 RiREF Soricidae
€0 9-1 WIREIEFL Crocidurinae
D59 KR Crocidura attenuata(Milne-Edwards, 1872)
D60 ¥ BB Crocidura liginosa(Blyth, 1855)
D61 Bfi Suncus? ~uvinus(Linnaeus,1766)
C0 9-2 RIRETF Soricinae
D62 41RR Anourosorex squamipes (Milne-Edwards,1872)
B4 #R5 H SCANDENTIA
C1 0 #RB Tupaiidae
D63 JL# R Tupaia belangeri( Wagner,1841)
B05 £t H CARNIVORA
C11 3%} Felidae
Cll-1 # W #} Felinae
D64 B3 Felis bieti(Milne-Edwards, 1892)
D65 FJHi Felis catus(Linnaeus,1758)
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D66 4 fh Felis manul(Pallas,1776)
D67 % Lynx lynx(Linnaeus,1758)
D68 $# Prionailurus bengalensis(Kerr,1792)
C12 Rt Viverridae
C12-1 KR AH} Paradoxurinae
D69 FETISE Paguma larvata(Smith, 1827)
C1 3 R#} Canidae
D70 F A Canis miliaris(Linnaeus,1758)
D71 ¥ Vulpes corsac(Linnaeus,1768)
D72 @K Vulpes ferrilata( Hodgson,1842)
D73 ##K Vulpes vulpes(Linnaeus, 1758)
C14 fi#t Mustelidae
Cl1 4-1 @ WA} Mustelinae
D74 T2 Meles leucurus(Hodgson, 1847)
D75 Bk #I Meles meles(Linnaeus,1758)
D76 3£ Mustela eversmannii(Lesson,1827)
B06 8§ H ARTIODACTYLA
C1 5 3% Suidae
D77 %% Sus domesticus(Brisson, 1762)
D78 B Sus scrofa(Linnaeus, 1758)
C16 JEER} Cervidae
C1 6-1 HuIEH} Capreolinae
D79 P A Capreolus pygargus(Pallas,1771)
C1 6-1 BEWEF} Cervinae
D80 I Cervus elaphus(Linnaeus,1758)
C17 4%} Bovidae
C17-1 ¥ # Antilopinae
D81 /¥ Procapra picticaudata( Hodgson, 1846)
C1 7-2 4-T¢#} Bovinae
D82 44 Bos grunniens(Linnaeus,1766)
C1 7-3 3 H} Caprinae
D83(%) 1113 Capra hircus(Linnaeus, 1758)
D84 R Ovis avies(Linnaeus, 1758)
D85 %3 Pseudois nayaur(Hodgson,1833)
A02 543 AVES
B07 #7% H FALCONIFORMES
C 18 R} Accipitridae
D86 % /¥ Accipiter gentiles(Linnaeus,1 758)
D87 #7% % Gypaetus brbatus(Linnaeus,1758)
BO8 467% H PASSERIFORMES
C19 %} Turdidae
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D88 ¥ Oenanthe isabellina(Cretzschmar, 1826)
3 4 i
3.1 AEMEEPREBEEIDDSRARR BB BERM. CRMN. BRNEKRAL6
R

TR EERAE A AP, Wil H Sh AR BT R BORKE, HFERE L RS ARER
Hoe i 13 Fh R BT ERAEN o, 06 E A9EH R RUE RIS IR X EE M.

HARURH A 77 (DO1~12) HR 4126 2R G544 T4 BUBHBY TE T Ay #s BLIERY , 14K Wison, Reeder 143
ARG AR IR TR A 2 B A L PIATE R, BPAE N b BT R AR BLIERY.

KR RMULA LT 58, 3000 R4 Bt SR G {7 JE 58, 99 2896 A K Y 598 (M. bobak Mail-
er, 1776) 7 eh, 0 S HRAL A S RO, QIS0 BB — B 37 B9 B T AD Rupestes forresti, HEL
#R 5 Sci ias &34 Sci ias JBH P TIRE? , #E—HSCHR R, Spermophilus J& (4]
i DO6~09)#LX Citellus #E 4R 4 . 1956 4EE FRE1H1Mr 4 1: % R 2% Citellus ATELEE 1E, 3£ 1A Cuvier
(1825) i fir 4 ) Spermophilus fF2% 3 BUR R IESS 41" . YR 5% BUFUR #7915 B (Spermophilus eryth-
rogenys Brandt, 1841) (9 TEF, Bl 45 'iﬁ'?ﬁfﬁﬂﬂ‘]’ﬁgﬁi(& brevicauda) #37 A0S 2 | BT %
RUR 35 &R 38 A A S hil lashanicus, {8 Orlov, Davaa(1975) 345 T iRz 4 37
YRR IIUEDR , 53 F FPPIBER A L R | 50 R 8 BUR T HEL BRI Csister species) R .

FERE B 12 RUBETE MR A 23 2B T IEEM D KRS, BANE. FRERESYEEME
B (Allactaga balikunica Hsia and Fang, 1964) iR T E ¥ 77 ik B BUE B 37 & (A. bullata balikuni-
ca), BURHSE K — M0 IR, R TR BB EDe 02021

FEDRG BB R ) B, 2R K RGP BT S BB T, ARG , 517 BIEAH (Rhizomyinae)
— AT REE B

R GAERAN A, B BRI RHA & BUIER, AR 4045 1 i BLE AR Y R B A SR T
TRETEZ B P o . ZERFIEREe , G565 LLIY X 4% 45445 96 LR, By Corbet P52 8 35 G 8 LUK CA. roylei
Gray, 1842) 1, {EA7 IS H DT IHEFLANEE 20 IR — B ST 97, 4075 T 37 4 3 1L 1L e 3 5O
FEB UL E AR TR 2 — . ST LLREBLARUL S S S, 7 TP SR A 000 gk a8 I
0 PR 5L BRLE ) R U I D % 0 B [ S LA 2 AR IR 7 .

R RETY B B Corbet Y0 BRI B (E. talpinus) ML R, (0 =% MR A R 6 7P e B3 2
S T EL AT b 4 0t 45 A R0 B Sk e

St HURBURELT Lagurus JR R, BLE M AT 378 Eolagurus, 3 v 38 v 86 K T2 L RURE 13 48
BEURIITE 3, T 545 TR 93 %R BL(E. luteus Eversmann, 1840) 14 76 BUREAE F: 0IEHE ., AECH R
(D23)F0 ¥ [ B (D24) [ R F Microtus JR #9I2 1K EARSE —F MAFE, 55 Microtus JRIALMAA B2
523 Hinton™ (978 R4 —MilSE 9K Lasiopodomys,

W LR AR B RLCM. oeconolnus) o, JB 4 I L 4634 K I # (M . 0. limnophilus) 7, B4
HEILRHE , BB AFOT

SRR, A 2EE NI+ E 4 B (C. griseus Milne-Edwards, 1867) #1086 BL(C. pseudogr-
iseus) A RRERA LA 7 HHR » (LR X A 4 00T, B LA S ST I x5

EEESE U — S22 2 A R R AR E R BU(P. sungorus) ITEF, 53 40— 2822 3 MK FE31) 9 — 4 Ji s
Y, T AR B 2 R ST,

KA RA ML ) B R Tscherskia, RERE ML E T Cricetulus falis19-27-8-01 7t st a5y
BHRNENEERAFERATR MR  WTIFLER 195 Bl
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FERBHHE LR Y REAFRERN . YRIEMUATET RS, TeArReRER
BUBH— R}, 30 — 0L SR, Y B i — R IE AR BT 3048 MTR S A E T 2 —
A EAFIIZERE, T4 FAEWFIERRAZLROREX R SRAEREE" . RIEAHEN BUERE EM3h
YIBEE S E SRR,

OB B 7E AR 6 STk o 8 L A i il A. S. 1at T A i RAMTFH
AREAST S B R A 34 A L B P R R R . KR R P SO A T MR R R/
B SCE BATRR/NE BEF DR RL A B AHRE.

/)R B (ApoclemUS uralensis Pallas, 1811) 3C#k 5 % 23 4 Apodemus sylvaticus ( Linnaeus,
1758) (9 EF RIFP A I A P BT, T4 S, 19 LAE R 0 BURE 8 MW IR BT
BTG 1L PR B A B BRLAE 3 AR TR R R A R . TR, SR/ VA LB A o R
BETE BT

LR AR RANEEBURUR T Rattus J&, SEHJR T Niviventer 8. 7E3CHR 225 E3 1R 2
BT W24, B) N. coxinga(Swinhoe, 1871) i N. coxingi (Thomas, 1892) , i %22 £ R A4 5
% J5 % Ak BBETE 4 1% EI LB (Niviventer coninga Swinhoe, 1864) I F#154 . B R4 a5
Rattus nivi # Rattus niviventer fuci; $HE R R 7 4H Ratus fulvescens Fl R. fulves-
cens fulvescens,

RTUR 4 FAAE B JR5 A T B BE e i , B A B 1t 55905 61 ) A0 0 30 X 0 445 5 T i AR 86 40 3
B, 26T BT FSCHR A TG SR B (Rattus rattus sladeni) L7658 FULH 9 A M7 SHL.

BB RAESCHR = LR Rattus rattoides, M4 44 B4 [BIEH T, — 8 R. rattoides ( Hodgson,
1845) , 5 #IF M (Rattus pyctoris Hodgson, 1845) ) A#5 4 , 5 —A4 & R. rattoides (Pictet and Picter,
1844), H/RTM (Rattus rattus Linnaeus, 1758) f[A#1524 .

WRBRAA UL IRKB. BB LFHEERF R, 3H Rattus flavipectus (Milne-Edwards,
1872) \Rattus sladeni (Anderson, 1879) . Rattusyunnanensis ( Anderson, 1879) #l Rattus brunneusculus
(Hodgson, 1845) R , #7725+, Wison, Reeder 151 3 3 M B9 R4 5245

RBP4 FhE WA NE T RIFEM . IR BUR T 189 B2 3 510 3h 4y , A5 J P B A SRS B, RRAE RS
AL KR ARSI MAFS Y. SRR A C. cobaya(Pallas, 1766) MR 4.

3.2 REBEFEAEH,HRERIER

FER SRR » 15 T L 5 S 4 B L. %k %R (Ochotona pallasi Gray, 1867) J F BUBETE £ I
FER A E A B, BRI R E R L 7.

FESPLF WIS SRR RS . R S AR S RFE e, 34 iR Lepus capensis, 3424}
ATAEM  REBA . RAAERER TSR, LB AR T R 5 A 38, i 5 B 2
S A AR S 0 A i TR R U 7 1 45 3

3.3 MEEBAIEE

FELARTAY 4326 R 4R 58 H (ERINACEOMORPHA ) —FABF& & H (INSECTIVORA) F. B
8 E B AT SRIRERH R SRS P TEAY , D ISR TR AR R

TERERITERH A , P74 JR M W SURR € R A IR . 3 8 A IR, 3L R4 5246 0 C. dracula (Thomas,
1912), REA 2 E USRI R B EZWIERRE D — TR, PHARNTERE, R
R IR KSR SR B 4 SLR BB, 7E 30k 8% B0 Sorex murinus %4,

AERIREIERL R, RAT 1R RUSET 3, BV RRRY , U SO0 A U1 SRR 19 SR RO 45,
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3.4 MWMBANSVERSXRTGRANEFRAHE, AXLBRHHE, LRI 2HE

A R LR AE R E S A0 1R LR 1 AR, BILRER . RE SO MR RILT. Glis (Di-
ard, 1820) BHAEH R R4 , W5 — ML 9 2070 FAb4h 10° I R MR, RIEBA 46 .

3.5 RANEREEEHWERE 418

R RSP RABBA . 2R R LA (Melinae) BN, 5 8 TR (Musteli-
nae) — F4L R I RITERY .

FERPEIY F FUR T Felis RIS, CH109H RS0 Lynx R Prionailurus &, YU+
SCAEAT RN SRR B . 9 b SR A S B L T R

R E BT L3 A KRR 1R, BIZETE, o304 UM AR T

TRF RS )RR I 34 , £ IR (Canis lupus Linnaeus, 1758) BILTIR  E R EES % 1
ARG AR ZAE R IR — AN TEA C. 1. familiaris, i Corbet, Hill™ 2E 535 4 1 10 4 X i 7L 34 2 4 4
Saif, UL TR K M FRMED — DR B FRRABRHPYLEAR, SALR B, ERE
AR L SRS BIR A, BBt TR A THOHE I — R ad £

FERFBH B, LRTSCRRIZRR E 24 1A, BV (Meles meles) , 525 b 5 B 4345 2, BISE ¥
HHECM. . Leucurus) FIKHHIM (M . meles). BIH 27 FRE &M, EAMME T P50 0 ek
REWRCARAIFE G THAFIIE | J5# AR E R4 T 5, 76 E 404245 T B A0 o 4R 60 KRR 404
BCC BRI FEARIT P IR 4 8 L OE B AR DS G R T B S 1 R 75
IR SR LAE AR AE U ) BLAEAE 0 AT T T A T L L B S R LB 1 R0
YR ) BB IR R F R H e

JERIFESCHR AR IL B

3.6 {BEESREER. ERIER

FEREPH T B R IR Y, 88 P14 Sus scrofa domestica, Corbet, Hill™) 3 5055 I BF 3% o
WL S AN — B BFIEA — R4, S. chirodontus(Heude, 1888) .

PERHEARAR SRR BETE R, S R TE R AT 25 e B A+ (Odocoileinae) , 4977 75 {1 S 46 B3 4 Y
RSATF ¥ ¥4 C. capreolus, BEIFAHR I FEEA A/ \SUBE SO A RS 304,

FEAFPHPALE 3 NIERL BIAE R A WAL R, B TAT, BRA UHRBEE LBE
BT AR, AR 0 RIETE A AR BRI, R A R i IS R
RN RBREE,

FELTRL WA MBS BE F TR RN 8 FHHSE L 5.5 B ST RAS B3+
e, I ELAE t 590 PR P A R0 TR ORI SRR RS, e, R MRILE . S A%,
B¥ ¥,

BARMERRTYMERIF DR, EFEFMBAE TR, AR, R RIS 1,
TR Iy ok i — A8 R SERL T MR A B SRR B B DR,

AT IR GG R PP EURD A R, Bl TR FHEMEAE. &
GRORMPE KA EURT BRAEMAIH R, R RIMH A — 7,

3.7 ESRHREEEHMED
RYRAETY BAET B M# QIFERRO SRR, 5 E QEARHUN,
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35, BT PR S EB (Turdus pallidus Gmelin, 1789) F 1970 4E7E S FTELEEA 1 L
SRR BIB) 1 bR LR R R EUIER . TR SR B sh AT S e BT AL, MM
R RAE R — BRI, R A 2 E U S A 1R AT AR U, Bt RR .

REFAMNFRABFALALIHERFFTERFLA T BARARGREH T 2R
AR RAALS RS T T H5 LR b T H 0 F a0
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T R BB A PR B B 5T

A BRERE LG LT S

ERRERNEFRAZ —, R—8 A RARIESR B B, B B4R B . RAIBES (50 L5
RIS AT . BRI R X WAL A R , X EBRA B RO AL Fh 2 i 5
2 KRG TR ALPEA AT, ASCHIE 40 FRBE LMK 120 MUBHERIR, #4T T H%KW
FEHESE AR 0 13 R IR R R0 T8 30 R B R K74, AR T, 3R T 8

A} 36 & 112 AR, AR EAFIFLLA KR4 AR S0 TR

1 EDHAREMFEIMREARSHE
1.1 EKFMBFER

HEABEW I P 9 T 28 R 100 27, (VTREE % 112 ), BAT{URMER AT SUE RH 13 #,

(RED.

1 ARBEERRERBRXESS

% HEE WA ARl A A AR AR
R%fkE E ochotona £ I
¥AE P. iritans + 4+ o+ ¥ ¥
R#EE C. canis +
#[FRE Ch homoca + 4 5
& Ch. appropinquans +
H3# % Ch globiceps o
FERE Ch media +

IES K F LR V. perplexa centrolasia
PR E V. parellela

ARFWEX V. asymmetrica +
¥KgE D ioffi

KREBMEH E glacialis profugus -
JIMIEIRE S rlossi

%+

ERTH .+ "ERPH BT A PR (2004BA718B08, 2003BA712A09-02)
R R T 0 X A BB P L B YA BT B4 2 850002
FEHMA TR, 1059 —) MW MAEB AT IE.

S PR EE TG R o B 34 BRI ET
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S. himalayana

N. angustimanubra
N. stevensi

N. rweichowensis
N. bidentatiformis
N. schismatosa

N. abagaitui

N. specialis sichuanxizangen-
sis

N. dispar dispar
P. clavata

G. longisetosa

G. angustidigita
G. thyxanota

S. mirabilis

Rh. li ventricasa
Rh. li murium

Rh. dahurica vicina
Rh. aspalacis

Rh. xizangensis
X. telios

P. incurva

P. helenae

P. tauberi makaluensis
P. danieli

S. megatarsalia

S laxinuata

S, truncata

L indicus

P. himalaica sinica
L. segnis

G. apromina xizangularis
G. triangularis

F. xizangensis

+
e

s
&
+
+
+

+

+ +

+ o+ 4+ + o+
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£
% HEE s BER A ARl B EE
FKRMEME  F. adixsterna s
FHE F. hetera +
EHERFKER  F. digingensis + +
WBERALF F. s spadix s 3
f%iE F. comuta 4ja
WBEAWLF  F. frontalis baikal +
WRESMIEF  F. frontalis baibacina 4+ 4+ de e
BAMERER  F. clata glabra +
KMEHE F. aspinformis +
HEEFTRAETH F. frontlis alatau ¥
WHHEFMTEM F. frontalis postcurva o4
ZEMRF  O. multichaeta iy g
MRMELHFE O, praefecta sp i
BEEX P custodis S S +
AR P. intermedius 4
HEFK  P. spinotus + 4 4z +
MetEE  P. nuryni B +
BRIEX P, magnificus + +
BIFRHER P. paraphacopis i
SWIEE P jinshajiangensis ¥
WHIEER P, aculeolatus +
K%  P. longiquadratus +
HEEILDE A jingtieshanensis + + 4+ o+ + + +
MRDERLLH A vingradori LN
HWNEK A qinghaiensis +
HEDIMALFH A wia ot e INES
PATE A dumalis +
%W iEME A quadratedigita A + o+
PFWE A quadratoides +
HFUEHEAER A, primaris + + + +
M E A orthogonia + g
WHME A. yadongensis +
KEDFE A longispina +
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@&

o% BB I AR A AR B FTER
FHEHE B mikolini ¥
TE4EH B xizangensis EE
EMAHER M. euteles
BB %
B R
ELLE S R 2
WL E
LE 153
b
ik
KW
A A
3¢ 6 ) 3t
=F:5% 3
YO
b 158 4
Tk E
T R xizangnsis +
MitiE gemina + +
BLEME M. rhipisoides
ME#E  C. kaznakoui
MK C sparsilis + + +
WA EK  C. nanshanensis
SERME  C. olsufjevi
Pt E  C. sclerapicalis
=ffartE  Ctribulis
HiFLAM K  C. chutsaensis +
MEMIHIBLTF  C. garei garei
B FAEZEFH  C. gallinae gallinae + +
FLBISHERIUTF  C. encifdei tianshani
A%HfF M. anisus + + + +

+

flabellum +
spirataenius £
clarus clarus

silantiewi + +
gallinulae

fidus

+ o+ o+ o+ o+
+
+ +
+
+
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+ 4+ 4+ 4+

¥
+
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T Ui i 38. 9094, UELF 5 4. 7526, BEAK IR 5 1. 9294, AT 5 2. 9504, EBRE 5 1. 02% N FK
AT 0. T T F o5 0. 6126, B HF o 0. 626, BAME G 0.5%, WM& 5 0. 2%, BIFIEE
o 0. 294 U W 0. 0596, B RO FMAF £ F , LAFTY 38 FoAigh B L & S 4833 AL FIK, i B
HRtE, MESEHBLH.

2 EDHAREMEANBLG
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20 Ed iy

0 |® *

#1966 ~2005 4E{AIZ Y 4205 IEREERLE - AL B EA 2049 IT, & SRR 48. 2%, RALFE LY
PERFFR . AL FEA 1636 U, & B FEA) 38. 929, BIFELF % 200 [T, 5 MBI 4. 75% . RAGHE
W IEF, FAbFEFA 320 IT, dT MEMAY 7. 60% .

1.3 RAEMBEMRER
1967 425 1983 4F{A] 4 T HrfiE PO #0267 42, 896, IR 40. 7504 JUBEEF & 9. 70%. (3 3)

3 WDIR PR B R R R

Bk Y

K s lll”i * i: ;: :: FENE WELE NETE AMFE  ENE  ERNEK A&
% B % B K ® % MK KK B % E K

HWNI1967~1980 26 18 69.2 793 30.5 218 390 49.18 252 31.78 93 11.33 26 3.28 10 1.26 8

M 1976 3 2 66.67 211 70.33 109 72 34.12 103 46.82 20 9.48 9 4.27

10l M4 177

7 332
B 1983 21 2 9.6 228 1115 114 64 28.7 1456502 6 269 3 137 5 2.2
At 50 22 44 1227 39.58 218 526 42.87 500 40.75 119 9.7 38 31 10 0.81 20 163 14 L4

2 BT FERRBEHER
FSHREME TEMAITAE LI 110 F GEAD  SIRTF 8 F 36 R, 4 AR IERRRER 3 F0 (R ).

R4 RBEERMEREI L

e it (R) %
FAE 48 70.00
KAULE 17 25.00
MEAE 3 5.00

it 68 100. 00
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1€ 68 IEYRFoh , FIEHHEH AL, &5 70. 00%, KAULEIKZ , 5 25. 00% : B E 5 5. 00%.
3 EFEERBEN

3.1 EDHNEEMFEZRER

SR BUMF 4 % 2076 UT, Yusl 68 I, FIHER L 3. 28,1967 4E~1990 4EM R IP MW ETH B % 48
TG, KA K 17 T, I8 4F % 3 I, #TR RN KAUEM 3. 245K 6)

26 HAREWR

PR
G FEE  KALE WEFER
4 X # K 4@ K 4 K 4 K
6
2

HE B [E] REH

HWR|  1967~1979 102 1370 28 3 17 1 8 2 3
B 1976~1978 76 567 37 1 31 1 6

8% 1983 5 122

FTHE 1990~1995 5 3 1 1 1 1

W # 1992 1 1

&it 189 2076 9 66 4 48 3 15 2 3

3.2 EDNREMFERFTEK
B R 7 AR 1 BT T 10 S XU, B 6 AT A

]

<~ R -

§ -

2

&
R

8

6 7 L)
LA A T BN R B

R7 BMENFEREMRALL

L
Wk #%k JEE KE
A WM % % AW R KAUK WEFR FEMEER FENE EENE AR

LS .S RS YT
216 149 69 1396 6.46 723 3.35 33¢ 1.55 1 0.01 338 1.56

285 166 58.3 59 3.36 543 1.91 277 1L.28 20 0.09 13 0,06 2 0,01 14 0.06 90 0.42
56 3 67.9 325 58 101 1.8 73 L3 6 0.11 2 001 4 0.07 4 007 135 2.41
At 557 353 63.4 2680 4.81 1367 2.45 684 123 27 0,05 15 0.03 & 0.01 18 0.03 563 1.01
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4 eSS

HCHEH I N TS IR A E] T2 8 36 18 112 Fh GIERD

Jupte i A 5 Wk F A IE (2005 49 , AREHLSEIE JeRe T4 3 7, AT e K AL BISELF
B A, KR AR ERRESIL R RS SRR RN SRS AR, WRRRE AT AL
BT 13 R, AR BRI T S ERHEE FUCRMSLF RV A, IO . B BHOP
H4.53 5, FIBHE N 48. 2% WERILF & 38. 90, BISLF R 5 4. 75%.

F e T A L 3 R S BB B M B . 1966~2004 4E % 68 BRI R A BILEIR, 7
T B R E L e BT 55 TR 00 1004, 3L 2T 33K o 70. 00%, R L1k ff 25. 00%,
L 5.00%. SHEMRERGALERAMNED, AL HTRBEILEN 3.2 45,

BRSO R DR, AT R AR Y B, TR AU 3 8 I (LU Bk
A EFHRESS . HEFETY T A SR 448 RURE TR T A, T80 AL e LR AC 00 )y B T
MEATHARME, ETMES TR T A RS AR — ., i TR AL, 3B
KRB, WA AT G, TRV TT AT SH TR AR . FAIRKE R 100 Z70 (BEH
TR IR A0SR TR B X S SRV, RN 25 TSR AR GHE A TN SRR B Y, —
SRR AT E MR,
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T 7R I VR B U 9 A A B 45 (2001 4E ~2007 48)

BRER FRT SR HET LB HBL
CORRE B 38 A T 7 2 o o 3 B 39 2 )

R UG S B 5 s AR TR AR B LSBT TF 0 AR A e TR 5
B ERUR ¥ MRS B 0 DR s SRS 3 TR P8 55 PO R 25 B S0 30 IR R BT
{RHETF RRAAEAR X,

1 BEFHER

1.1 HWGBHERER

BT 2001 4F 6 3 IER3) TG, GBRILASTHME AR A, P L THRERYEE , 216 1118 TR (YRR
P 564 TR THMIERY 554 K , RASEAE i S FR b ) 2 RS IR 00 2R B IR K 6 706 TR B , W6
4000 XKLL HUHBEAT 965 A, B BT AR A R AL FMFER 5072 K. KB B0 1Ly AT AT G IR
KL P LA A RO 6 BB, 3F B R 2 PO A AL R B AR A0 BT A K
TGRS JRAATH TR SRR R R . T R R 09 A B B TR S B
B IRBEUH P AT » BUBERE UM R TTARLY 22 360 0 K, &40 A RBTALL 23. 3 T ¥ T4, o 5
RHEPAT BUBEREAR 19 &b ATHTEH 11 000 A7 Tk

1.2 EERIERERITHR

VL 26 DA 7 25 4 UARE BE URH MEE et 45 S , 7 R T T B 25 1K 349 LA 2
FHHUHE SR SRR T 2 BUBE B AREU , LA T P 09 % 2 TR A L RUBE (SROEI) 2 1966
~1998 4FUES: Y UAE B A REWRHS . A BASKE T OBk Bl 0 3 ) LN 4 4R O I T B A D9
IRAZSRBENAT . I 1966~2007 4 Lk KR4 0] MRS 57 2., A TR BUZE 48, WG A 18 A,
FETZ 8 A JSMBE BT 130 #k.

2 ELREBIAHENE

2.1 GREQR.MPIRE HESY EEET

TEVE AR ARSI ) T A (R, 328 T 45 B B0 T A L DR AR A BT B
BT T IR AU T VL SR RO B 24 TR X T %6 2 0 3k S A, S0 T W it
WArE BBEREA ) “O” & 4 B4R

2001 4F 3 J3 , SR &AL ST, 2 B O A B T A RS S A TR SRR 5 T RS R S B B 3R T
LB LD, BB B LA U T MR, Bk A 301 1 “ B R e

2003 47, [ 55 B 1 3040 R AL B35 PR KB R At S UCHETR | %7 B A B b A RSB 04 T
YRR BESKE, BER INRB (R AR, Btk SMATHE T SR AL A B ¥ H b .
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2005 £EJiE , AN B 4 S B8R X4} B 1R B AN 2 e I RUREBIR TR, RAEIEIE 12 A 19
BAER IR A BICIRES 7801 SRR “H MGk BRIE T30 % 7T RE DRI AL WA T Ay (5 8t -
BRI X R MOE 5 i R A R O T AR B RAEBUR . AR B i e A0 Bl 3R AR
BN, EPIRTARR.

TDALFGGHETE 2001 4F 4 ABAHA TR DARRCE THE), 25, Sl 3 UHITT
G LR T4 AR MR D » X BE B3 AR SR TEOR. 2002 48 7 AR, DAR FOHAFBKAEHBEH
IRATB W R B B A TS T A 2007, AR DRI SO BRI AR A 2N T &1, 364
B TER, ZJE PR UR S T OB R R B BNAEAR T R) . MR A R K TAET HE
R RIS B8 XA T A KT S Y S T MU B R RSB B i TR
SR H BB A TS, ST RS T 247 BUREBIA T A, J i SMA BURE ¥ AR i
HHLBFPER, 3B T LR BRI IINES . BT R T CHFEH R EHTR RS R Ty
RWE T MBI B A MIAT R, B AR BLEEB A S 2L AR B TR

o T i B A0 ) 9 T2 AR R B A URE B 22 2 ANUEAT o AR T K 10 X TR ST R B,
2001~2007 4F34 11 PG 1 ¥ B 43 BULEHR il 31X % 2B AR il £ B X S IR AR PR L 29 BL DA Bk X
UL T RREBT I S M P 5 A AT R T 24 3 ) L A 94T

2.2 ANMENREFRNERLE

TR ] RUBE T 52 » 25 00 e DX T AR R HE RS VPR Sl e ok G 340 20D SRR b e s .
Pt ST AMBRAPE AR P A BT 3 B BURE D R S SR X RURE BN TAR IR Rl N A5 2 — . (ETF Ik
UL L) Bl AR E E I B4 1 36 KM B A ST BT S YL %l A BOYR ATl  BEBE T (7D 7
JRAER , ST A8 T — R BB TAE, AU P (D TR 2 Flh . 24 S RS Tk (2
BN R DS RARE BT 3 TARREAT T2 IR B UAE i SRR . 0k o DA AR T K B 7
BTEBBALF O PEIR . AANR LR AR ANR A Z/AER. R ER RN
JRo < AR BRAEL R SRR IR I P SRR T 6 15 A ML ) TR D T B 5 4 B (3 S b R
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THRBBAEE AR 80000 A . BBTAIRRIEIE 50 000 A3, YIS WSHIE W AR 25000 AWK,

3 REEESE

7 43R T R R Bl ) 1) RLRE HE T A T BT (9259 8 U A 2 T vk 8 U i K S P 3t
A= BUABEREN 31 2, VAT EE AR ol b X BT MR o £ 5 D HEL B e 2 ELREA AL M L 3
TAMPRE IR AF . ME5h, 2o BURE ML A SE , RUBR T M B I R R S B B B 3
SR T RUBE VAT AE

4 BB EREX

(1)2001~2007 4%, ZEF BB RIHEL T 41 A BUBE IS E M0 2 28 A~ BUAEHE3h M BA, T4
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il

COE— - MERAEARRAE T BE , FRH4F 7~10 A RUESENN M R  E T S BHR R K KAT
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R Y 6], ZE T BB R A BUME T A0, R TR B A R SR LR A R4, O3 &
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1940 i RO R AR 4 A LAE TA
1932 LR AETR AR 5 A MM 4N
1916 LM RO R AR 5 BA foiee | L SUN
1938 LR RTRBERIAM 4 A Ees ] SA
1921 MR TR RBRAM 6 A MR B+A

1966~2004 4FFFBLBKBEHTERSE R Lk 50 234 1A RUBEUEAT » T 128 X 410 U 2 0 R S50 A 7 0 I
B BORE SR F AR , LARE SRR S EE e R, REN SRS AR S
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R AR 2 . ER R AR B 0 B A W R RS A

2.3 %

B BREBA 0 HE ¢ AR 11 K 21 B R AY, 25 BUREWAT 6 = BR A 038 FAB S 1L
e UCEERA T UL F RO R 1) J LA B e

B3 WRKBHNE S KREMELSD

R MK EE R =
FEW FTRCOE BB R HW RE a4

1975~1991 ki A 5 + + - = & 2 WG R
@ 53 + + — = + + T R
B 2 + + — - + o TP RE
* 2 + + = - o =t W R
1991 L 2@ 3 T g = = + + TR
1991~2004 Ffii M 4 + + - - + + WRmRE
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R4 TEHEADREERNS FRUZER
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SR RURE S P A R (4 D TR E AR
W10 A, AT 2 e Y , W wie i 3RAE 7~8 A,
2.5.7 FRER

HIHURE R MR N ERE LA N R, R
AV IR R A B AR BRI 7, Bh i B
AERAE MK
2.5.8 FATIREE

AT RUAE ) R AT | MEAT WAL 16
HEENE S WAT B IF S F TR R4 W IR SRR WA AT A SR a2 5 BI04 ok M
TRATE AR
2.5.9 HiTEE

MR ATIE S R A . R4 SR SR L M B, AT AT
BEFH TR, EFBMBARELEEN B, PR TRBRIE R0, FATHE AR,

) MIEHAT T L1 £R(1983-2005)
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3 BB

3.1 EFEIERIRE E R A MR BB L S R RATRRE

PR B X R KRS TP BB A0, I8 S0 H (18 7 e SR B Ik B R R 1)
SR G O E—FBAE 2. 6°C~2. 8°C AL, 35 T4 [P i, o378 75 7 LA w0 L X 2
. FEFR RN B A9 I, TR B RAE A LS00 H T B BRSOR U 5T,

AL 40 43R, TR [RAESF V-3 SORES LA ML  SEME K D LT e I R AR T ML
BRI AT ORT R IR T W R FR LR AR, RN, i TR R AR ,
MUK BERBLA X E AL, PR T B4 K IEP45.

B BUETAT MR @09 . 1980 47, BUAMAY i Bemd fal7E 4 PR 41 5 A4, 5 A T IGA
R RAERAT 10 A A B BUBEMAT A 5.

2005 45, BB th 3t ) B @ARAT . 4 A FAIE 2 Ish e RSB R WAT. AR FH R E 10
A,

3.2 RIA IR B RS AT AR IR

Wizt 22 5t AR Bk , 55 2 3 , BEMARAEAR A7 0 040 R VAT VS B AT 0 A AR 38 BE T I
AEHRAGIRT T 2005 4B K2 A 9 A I BURE BRI 1 0 2 3 2 U R .

3.3 EMSKRRA ISR R RIA L A0S RUE AT R R

HTAEFF RS HRTREAT T AR IR EE GO TE , RO TR F SRR TR 2, 2
LA PR TR B AR AR  3F L 76 % AR 5 SR P ZE S AL S 0 , 2ok 4R
E T TEBLERRH LR A B ARFRIE AR » B RT BUA Ky Bk B O RS, X 4 ) 1 ISR SR MR, B
YIBBER WATIHELE RN AR 24 B,

3.4 BWHSKHBEMRBRITERE I

£ L BTIR S BAK B 2 S Y BT RS R B 4 F

CL) B TR B A 0  BLSR) HE S BEX 7 Rk WY 2R T K AR T4, R MBI R 3R
BEUR IR A S I R A B A BB TR A T, ROV I ) B VAT
AHIEAR S KRR, 72 LA JE X 9 BRI 2R 0 BUBEB ¥ TR b R M kB — A R,

()30 40 AF3fe , 2RI 520 7 S 90085 IR A 0+ 50 W ., 9 300 S IR0 T 19 SRS 2.2~
2. 8°C PRR M LT SR ET RARER . D FEER LT, 0K IR 2 R SR T,
TERIIAPS » o TR G A BHER 20T FALAOHBE TR, S — 1 HBRIF 00 4 K TR B, BUR TR &
WRAL R LTt BEVATIRIER & LT, HURIE 20 B4R R TARTIE , T M0 R B Y4T30 I — P
£t R R

(LR, SUUBT HH B R LT MR IR R R SATH TR B T 35S
RO, LA LR AR ST B4 6] S e A IR Ay e MR A

COTFREBBLR BUEMAT RS R 2 B W MR 00 AT U1 BT . ARIE ISR YER ST s
R T R W LR W EAT S BE e 4k 2 LT
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TR I8 U 2 i 147 3l 0 R 5 A RO B 5T

BEH AREE LB B

TR AR AR, T E TR, 24 1142km (58P 588km, FIRHE K 55¢km) , kEE 2
PR P R LR R R SE LK, 3F B AL TR IR e R 2 Rl , BBETT A0 240 S
AR SRR . WEIR 3600~5200m 28] B4 20 X R0 R 75 A6 A T HEK WG T O X 95
REX.

SR BRI B UBE Pl B TR RO R S A . RIS TR
2 APFHRAE OCLIT . 244 6 DA ZHRIKEGY, BT RATE MM K., £ F kK RE
450 JFEA, WAL BIRSEATRS A BT ROK B EY 5~ 10 £F AR R/ NI BRORE K,

SEMSRA RN AR E . B IRl LA TR LR 3, S AR R
A KGR SIS R R B, 2/ S — MR AR A — R R R Ak 2L
DFHRER , o LAY BRI AIMA N 3, WA R 5 TS G Rl A B A5 M .

1 WEEEhHIRIE R

2 X 30 7% 2 31 P 78 L 0 LN 1L M DA 4 S s LR,
B A RSN R SRS BRI G, e I S e L U W X 0 D, TR
FHURESL IR R N R

1978 4F 5 A1 2005 4F 5 A X PR BEATVRE  SRICHR . W20 22 DU 1 s PE R T8 20, RN I
A E B 5 F 8 R 13F,
1.1 %%} Leporidae

(15K Lepas
DK R4 L. oiostolus
@K IR HuiEZIF L. oiostolus oiostolus

1.2 R%% OCHOTONIPAE

(2) B4R O. chotona
@RBFEH % O. curzonise
@KHfS O. macrotis
1.3 #2@%} SCIURIOAE
(3) B3R Marmota
ARTH -+ "E RPN H FE) (2004BAT18BO8, 2003BAT12A09-02)

tER R TR A L + B4 850002
AR RS HEE T (1954, EWEIT, ERNW REH T
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G FBHHE R M. himalayane
1.4 R# MURIDA

(/NFK R Mus
®/IF R M. masculus
(S)FK R Rattus
@# iR, R. flavipectus milne-edwards

1.5 R CRICETIDAE

(6) B FR Cricetulus
® KB4 R C. longicaudtus
@R C. kamensis
@®5 L8 B C. alticoia
(7) HRJR Microtus
7 ¥ B M. fuscus
GHAHEFUR pitymys
@RI HE B P. leucurus
BB P. ivene

eV R BRIV PIEh4) 11 Fh, 3M Mustela sibirca, 3Rl M. eversmannt, Z i M. altaica . Jit canis-
lupus. IR Valps ferrilatus, #9K V. vulpes # 5 & (578 ursusarctos A AT BET A Ursus. arctos Jflk
Meles meles . % Felis temmincki, £:k%9 pantera pardus, ZF B 35504 1 #, #EFL Asinuskiang, {BBE%

4 7, ER¥ Procapra picticaidata, %2 Pseudois nayaur, ¥4 . #¥3 Pantholops hodgsoni,

2 MEEZMEES
2.1 FREEHMEHNSS

/INEU PSS IR TR S VRN B 4, M AR R TR T BT B R0 S S A L, A A )
SRR HYBERAN — 3K, 2% Y U 25 40 7] M 0 A A T R 6100 ek, H 9K 8 123 11, gk

2.02% AT 6 it EAE S (R 1.

®1 FRERWEDWOSH

S5/ %

FHY WM B

L ek R sy B KR GRR R RE WE BE AR
& £R HER 6R R ER B Ra

1L FE B R A 1900 44 2.32 1 047 021 0.16 0.11 0.11 0.25
PR 2000 28 L4 025 0.35 0.75 0.05
5 LA R 700 7 1 0.29 0.14 0.29 0.14
W1l R A 900 3 3,78 133 0.67 0.22 0.22 0.56 0.78
LI Eat 100 3 3 2 3!
AEYH 500 7 14 0.6 0.8
& 6100 123 202 0.66 0.31 013 0.07 0.2 0.11 0.46 0.02
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2.1.1 BLEBRSERER

PSR DL R BE Artnisia. feddei, P @7 %L kobresua tibetica, B % 8 1l K 442 Leoneopdium
aleinum; BAESRAGFHISHL, (LA RRHED M ARG , —IRAE 3~5em, BURBEZE 70%~85% ., EAACR
I 1900 FeU, ARANEI B 7 Fh 44 S, IR 2.32%, P RBEA 19 B, 5 43. 18%, KR AR 9
S 20.45%, ZF N RBF, HRMER 4 B, 05 9.10%, WA 3 B, 4 6.82%, mER 2 8, &
4.5500, WHFH R 2 H, i 4.55%, R 1 1,5 2. 27%, % LA,

2.1.2 BUEAEER

AW # 5 PR SN R0 B B . — BRI 7 5~ 10em, B3 AEAE 80% /545, LATAL
B 2000 Jeyc, Mg/ NEL 2K 28 F, AR 1 4%, R BB B4 5 H, 5 17.86%, ER 7 B,
256, K A KE RS 1 5 & 3.57%, AR, BB R 15 R, & 53.57% , BRHFH.

2.1.3 BUEAERER

BB S TR i M L AR P A KS TR, TEA T ORCRI b A A 26280 . A B 700 st
VO IMTRANRI B 7 2 403K 196, b BIBRUR 2 1, 45 28.57%, KGR 1 5, 5 14. 20%, G R#
HIR 2 B, 28572, A BB RE 1 1L &0 14.29%.

2.1.4 HLEREBFEN

AT S B8 ), (RSP B AL 3 TG R MR S0 R RO BB 8, A5
TR 900 JEUK, A/ B2 34 L, HBARRN 3. 7850, Horb BB RSk 12 1, o 35.20% , KRRGRL6 1,
i 17. 656, B AL 7 2, o 20. 59%, WHEHRL 5 K, 5 14. 71%, ARHR M EEE 2 7,4 4 5.80%.

2.1.5 BUEREHR

EEHWRV AR BRI . HATHEIE 100 Jeg, MH/NERS 3 1, M5RY 3%, 1t
FRERS 2 L RER 1R,

2.1.6 it

TEBHOAT R 500 JeUC PRI 7 HL 3200 1 4%, P K ROR 3 1, 5 42.86%, B
W4 R,k 57.14% ., HYLURBEY 3.

2.2 FEEEEESHS T

FEAR R AR 06 O B B M5 A TR 7 (3K 2), 3700~ 4200 KR BB B KRG I, B0
2 EEL L L R L 6 i 4 34 4070 95 5 4500~ 5000 AT BB Bt KRR L 1R
A T L L L B L A BB 7 4 5 5200 K LA SR L S R LI L 2 4
3 W i

SlRLAYILEDISE, P12 448 T 9 Rk (TTREBO i s 3147 L B Al — B i sh R N 25 TR 43
ARER T2 X LARURE R IR B 4 FE ORIV BRSO R RO S 1) S 7 8 U 13 Rl sl

SRR A F P RS 10 Fh 2 R AT B2 S P LR Y ST 8, TR 4200 —
4800 KA 1L FE 4 5T 95 ALy 4 N1 R A I, R P K BV R (PR MO FE 3



200 HEKERBADH

Ak, RUBRARIERR KA A  JUP R T4 Rk 5, R SRR (P BD W EE R, =]
FEwER. BT RMEORE RS E SRR SRS RRA M AL BHE TR T F4
P A ELZEUE SR T HERF AR RER PR Y AR i B T A R M MATR T L.

2 FEEREEDDNSE

SrRImIEES
¥
il o - ”§¥ RE KR QRH mL RE e Ke XF
/m l£3.8 /R 1%
% &R BR R R HR B R%&
3700 300 4 1.33 1 0.33

3900 200 3 1.5 0.5 1

4200 1500 34 2.27 0.8 0.27 0.13 0.13 0.33 0.6

4500 2500 24 0.96 0.56 0.2 0.08 0.12

4700 700 7 1 0.29 0.14 0.29 0.14 0.14

4800 500 20 4 1 1 0.4 12 0.4

5000 300 28 9.33 1.67 2.33 5 0.33
5200 100 3 3 2 1

A 6100 123 2.02 0.66 0.31 1.31 0,07 0.26 0.11 0.46 0.02

BAE AR UL 5 — S A MO TR SOAR — A9 . E— MM B E BE  FE AR A A I
MFFAET A, G HAAFRAHGERL. B, BUIE & AR BEUH A T S5 — 2 i M AR (R LA
K T 870G D SO LA BORE ) MRS T TE R At

SEIR

1 R IR WA I ik, RH I REAE 1 1990,173
2 FEIES, Rk, BOX. ZHERE W ARRPE. 75 KRB, H 2001,16(1)
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T POk B T S B BURE VAT ML A AT

FRT BRERE LG BABY BEF

TRV RBLALIEIT L 7 T 3 D0 I RLBE o1t Tk SRR il REBE T 4 () B
R FRH MM SRR SRR DS — K. SRR 4500 K, MER 107 251km?, A%
3977 B ARJURIG Ly 504 90 7 L STE DA 40 TN AL A A AN R A S A X
AR T RFRIRE TSR —2. 1°C, SE PR 380 ZEXK, MIRHBEE 48% ~51%. K
IR G S B ED U S LE AR R R b MR R, A T A T R B4
TARSRRR ST BRI R B S [] BRLRE 42 AT 9 — SRR, 4T RO R U 43 A5 A M PN P e 2 1
F O BRIk B R — AR A 5 B Bt R e 4P KA,

1 Bk IEEAERERITHER

PR ] BOBE R 2 X AL 1966 4FLE PR R YHESE BUEMIMAT 24, & K B RH-R 4 A i B
1 20 1, R4 112 A, BT 72 A JRFESK 64. 206, 3o EFFREBE AR R A A I8 BUREAE I 6 72, e
33 \LBETC 18 A JRFEAE 54. 55 % (K 1),

1 1966~2005 & B WHLSKR (EME) iR A B RESWINR T

A (] HK () 2 BB TR
1975.8.11 Tty X Feith 14 4
1980. 9. 11 Fi X e 9 7
1988.9.10 it X R 1 1
1994, 10. 15 fugE £l 6 3
2000. 6. 16 Ho il X iR 1 1
2001. 8,17 ik o8 Wi 2 2

4 33 18

2 BEWSETEARRERITHX

2.1 fERIR

R | RN IR RO e R R SR MBS T B 8 T R PR B B AR A, 48 1966
~1999 4FMIZELTTT 45 1 DX I B 22 WURE 40 B 2 VE 55 ) 1% ST 5, B . B D HCHE M (M. himalay-
ane) JRME(O. aries) JEIN(V. ferrilatus) ¥ (P. nayaur) JKRH (L. oiostolus) ; 22 Ifil 2 HE 3L 3

AR+ H " EFFHIT A BER) (2004BA718B08, 2003BA712A09-02)

Hral WA i A6 850002
FEH A AR (,1972—), EWEIT , RS MBI T 1.
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1, Bl . BCR (Canis familiaris) BB RO, ise) LR (M. ev D). Fer, A BB fE 3R
FER A DR RRMBRAE, )4 85%H 15%., (W& D).

2 HRKH(ERR)REREHWFHA

FRAT FERE  RRER Bt HAM
B AR FM M. himalayana 19664 MBI 4496 20.7
R4 L. oiostolus 1999 4F  gABIMLE 12 0.05
RGO aries 199145 MY a7 0.21
#2 P. nayaur 1996 4F MMM 3 0.01
L V. ferrilatus 19784F UMM 15 0.07
MR A O. curzonise 1975 4 M FE P 1 0.004
AR M. euersmanni 1979 4 1 FEFRE 1 0.004
#R C. familiaris 1967 4F  MEEEHE 17150 78.94
At 21727 100

2.2 feHERE

VI (6] FABE RO B4R L B A TR
2.2.1 EEEMSR

R PR S P 248 ) OB 9 S R 2, B R R 9 BRI  — T R A R
HAE Sy , FE R B 03 R oh BB B R e . — R A FIOR A SRS e s W sl e 1
THACTEDRG LR , 8 22 AP U ) A 288 B, DA T B “E B 3R
2.2.2 S RaER

PR R RE R P » B — R AR » AR B S A5 3 — R P e o s 3 W B e i
B T EL

Lot AR B (T B R T R A 1) 6 FR 8] BUBEREN 00 1 e R T38RI, T B (0 R T SR A
g e T BRI RORPE S AN T T 2 B e ) DA B % S KUK AR MR IO R T, Hh R R B
F EraR B Al R AN T B ) 2 T Rk B LR ] BURE 2k 0 E B AE R R ARG 0T 3, & o AT BURE Y
8094 s HYCTEAERE K WAL T T 088 I 25 S CIRAGHR TN, 4% 7 18060 2%

2.3 ABER FRAE

X R (PIREBD HTLR A 1967 2 2005 4F T8I (Y 18 B RBEFET A ROHER, SR AMA AT S0 T, SL B 1
12, o5 675, %t 6 B, o5 3306, HESIZSRMB. X 18 BIRAFECIARAER 2~77 H 47565 3 0~
29 BAEHRL 9 B, i 506,30~49 SRR 6 ], ok 289,50 2L HAEHAA 4 B, o 2204 (A ).

2.4 RELHFH
A 1967 438 2005 4[] ity 2 KA. 6] BUBEREA 6 1 ARG BUREAT G631, 18 e 28 90 49, 43 51 49 i e 65
Ao il 729, BRIUBE 13 A, 7 142, B BBE 9 A, 7 10%, LIRS 2 A, & 2.55%, ki Db 1 4, &5

1. 4526 (R 6) . AT AT th P P RUBE A A s 7 3 TR LU BAE 0 0 2 T 77 R B P B YA X 38,
PR T6] BURE 3 A\ R DA B RLBE N 32, o 3906, FLUCRIF B, o 33%4, X E R RBR A4 35 I 1
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[€1:v #3EDE-PH
F31966~2005 FEMKR (HRER) A RERER HAHUSH
(7 k2l 0~9  10~19 20~29 30~39 40~49 50~59 60~ &t
] 2 1 2 1 1 1 2 10
7R X i : ) . X
] 1 1 2
HgEd
4 1 1 1 3
A% 2 3 4 1 4 2 2 18
2.5 WITEFHH

AR X WAL () — R AT LR, A M6
FRAERE W ) 90T Wi B I T 3 4 1] LAE et » MR
WA 6 A B I, EERM A PMEIEY,
TAAT R Y TRAE BRAE 1Y 7 eI 8 A4,
WATREEE 11 At FESHAMAAEH
K. VidT Lk R IR B,

sy B 1 1966~2005 47 REA ] L
3 W5 LINCEE:2 2 0

R R K SRR X A 2 [ B
BT R AR 18 B AT S BUR AT G BR . 3 5 U AT M SRR A6 TR 5 4
BRI I A PO AR S A B e URE 15 A 26 BURE 2 A O WLRAT S — S0 RS T
IR R B

M 1967~2005 4] AL 6] BAEAT A 34547 - 1 BOABIE WS 0 160 RIS S0 W08 R, R0 A B S g
SIRATTA RSB R AR P MRAT TR 20252 25 5 1 25 SR Sh A% 5L, 26 A By 0 B
B ATRRE T, ELAE B AL R PR R IRy R B B i S0 0 6] P et i
S AR UMK 5 T 244 M5 R 26 o TS AR, 7 27 A 0 o b B R A R B
TRTES YIS RS

WIBRGRIRSIHT - Fh el I BAFESI YRR KB 18] BB 0 T2 48,  40%, Boeh o 8
IR ¥ R (PSR BD) YR BRBLEE TR R AL P-4 B IR Al K., T8 R 4 e M R bR
FIDH— R A RAE RO R o b TR R A s 7 10 P A SRR 22, — B
e S, LAE T T 42 1 IR B A A AR A T A e SRAE B B VAT, B3 2 0 308 35 0T W A
B, R NSRRI TEMER AL T3] R 5 BURERENTAY .
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T 7Rk B i RO M A ) T 45 (2001~2004)

BHRER FRT SRS RLF LA HL
CH B 8 R0 0 48 ) o o 3 0 o B 36 9 S )

B CRER T o S L B A B SRR, R SR PR TT R AR (AR TR X Ak
B o AAARAR L RO T S I SR YL » X TR P58 15 P e ) 4 S A3 SR B R 4
(R E YT R RRFA TR . T 77 ki e 5 A 180 0 T R e, B Ak BE 9 2 2 AT | AR 79
B 3 B TLAE T %4 s 2001 ~2004 4391 6] 75 8 £ 36 X 43 BIAEAR it K % 2 B AR L L LB RO A gl
B B3 TR BRI BIIA AR A 0t R T 24 s 49 ) BRURE AR AT

1 BEER

L1 HMkEEANL

TFMCBREE T 2001 4F 6 3 TE:Uh TOGHE , BB LA TR AR A , L PEARIBE , 2K 1142km (IFMESEPY
588km FUMIHERA 554km) , EASHE R F b i 4 BRI R FLR B 48 1 A0 TG LA B , ME AR 4000 K1)
A BEAT 965 A, LIRS SR LI DR 5072 K. BKBRHEZ N B Ll T AT B K L
FLFET R AL A LB, I b P R PO A A R DR A YR 25 S K 4 iR
SR M TR A TR\ AR A . T I BV R AR B B Y R B 1 AR
PIEFAT » RAERE WM B ET ALY 22 360km’ , 22847 ST 23. 3 T km?, 3L PERESE P34 RUBERE A5 19
Ab AT 110 000km?,

1.2 ERIRE RETRTHR

15 T8 1 0 B 7 25 4 RS K W VA 7 B T SR R 0 T Mk B BT 0 X 380 DA
I IHE SRR BB ) O AR 3o P T P 9 % 2 T L 4 BB R ERD 1966
~1998 4EHIESE A BURE A ARAEUIME . AR I DA T AEH B S R S ) BBE VAT R 4E 7R, B TG B B A Pl
IRAZERUETAT . M 1966~2004 4F bR MK 3 42 H: 3 1] BURE 50 72 ATE] B 4 72, RAEAHK 18 A L6
T8 Ao SEOrESRUEN 122 Bk, ofy TR0 I BURE B 158, AR IRI BUL IR LA R A ST
TR BUEASRBUR SR SRR R KRR B i AREURHS, — B R4 RS Ak i
T A4 R O824 0 0 500 T s 0 8 9t 4 T4 Bl e e

2 EXREBIEHETE

2.1 fEGT, VISR R E i

Bt B AR AT B  SCIN RAAEAR I PR T oW R ALEE, U, 4F 4 A AREK B4
JT TR IR IR | B 3 D SC T4 ST TR il ST T T 0k (20 B & U B A R
B TAF S S BTk (20 BRI AR BB TAR S A/ 6 A0, ST ERE Tk
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) BN BB LA » B (T TLAEJR | B 0 R X447 BLRE B A AR T A SUA B 4k 9 %
WRIFE MU, #— S RHAE TG LM FBE TAAES . 2004 48 3 A, BR AR EREUH
I RRHRREIN T M ) B RO B 36 TARAF IR BE” , LA S BUM B A9 TE R 2 HER B T 4R
KRB RUEEBTIA LA FF AR B L AR ST T . 2, 1 B8 KM T 5 k4R Dk
BB TLAE LA B R P (D BT R 8L () T4 %k A4 600 RAYRHERT T BB A AR B
U, x4 B S A RSP TRB AT AR ST,

2.2 XNMENEREANEREE

RO IR BOBE 95| 52 » 25 B2 DT AX SR HERR U e, 3 ek R R 3 60 ML e s M T
Tt VDS BRI AR PE AR BT , B R RURE B 6 iR, BRI RURBI G TAEMER AR Z —. BEAKRK
HTTRRBRATTIE T Z WAL A R RATR i 5= R (D PR K, 35 VA2 4 3 — 2% BUREB ¥ T
A T AR PG D BT 2 25 TR ) 2 S I 08 PR S5 1B () B A B AR K S BUBE B YA L ARREAT T
ST RN R L SRR RETFCob LR BB T B LR AR 55 60 PR AR
LR AR AR A ER SRR AR ER R AR PRI, PR R SRR
B 15 DRI TR T B 00 S 2 BRI RSB A DA, R, XY BLi5 0
TAREFELA SR AT T WA TRt 6 RUREB Y B 15 80T, WUAF SR , BT R RUEE #4410 50 000 A3, LB
FIVUR L 40000 A7, B TEHIRE A B 20 000 RAK.

3 REEHSH

VOAF SR, T MR B T2 Bl 1) URERE B ARG 0E BRUEAT B A5 34, 28 B A 2% 07 110 X K P 36 5
L0 F) BOBEREH 26 2., YOAT V8 FEL A A AR il 0 X T JRIR 51 S BV % B SR A L
TRABPRE . BE5h, G R T2 F BAESS R BE AT S M B IRl R 2 % B FIE A B . S B S
B RAENATIRAE .

4 WEWE G EHEH

2001~2004 4, ZEWF RSB S BIEBESL T 11 N2 B A 6 WS KA, F244E 4~10 A 3¢
A U 0 R R S5 3 ) AR A ST P 85 0 B A M T 5 0 PR S R LB P () 7
TR 2220 G A R AR SR X DU B (RO, A B TR ZY 2800 75 2K , MO AR IR A% AN St
275 G BAEE 26 4 K BBERF I 26 Bk T2 B1R 6890 63, P 233 4, ZE SLREE AE LY 1500
Tk, FAE B 0. 05 J/ A0, R 620 4, Kk 6 T,

FFRRAEKRAPHETR R R E THE . 7 ROBENAT X0 50 FE 8 LA T T X 9 e X SE MR 1 R
RV BB B A% A o 38 BE W (R A , MRS 0 6] RUE AT AR, BETT K MR 50 AR E . 2001 4
2004 4F[8], IR KRBTSR G AR 60 RAYC ICFMEREHT £ 31 T, RAN BRI TR, %
FRPBITRIER =R THE, Rit-SHK MG (BHLH) 5000 KA RELH EUAAIED 200 R F
T ABTAETRE 5600 A7 K A RO 1k T WMk B B KM R RUE R R 2. 7ERT 3 4EFFIR
TR AR TOML K TAR M ERY |, 2004 48, £ 34 KM BT X B WA IE %k A BT R 288
H TR T AT B E TX , 45 S AP BY TR K “ =K T

BURMUFX R R KRBT, L REAE ) BUABERENT 8 R 21T, BUR MO XS 2 R A AL T
& TAE A IRH I HERF Sl A BT B S5 W e, A R A RS LA BB

HE— ISR LENHR AL , T 244F 7~10 A RUSSEMM R 1T W BB R EREATEH
TRLAEA A ] FLABE T "R A0 L S EE » B o 408 LR JOE 8 B 725 o 4% E T A A 42 X R e
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BEARARB Rt A B
ISR T S5 BURERTI Ml BT AR AN M , BB AE HEAE A N5 8. IR BTIBG .

5 fFEMEE

5.1 ZREE

WS R BRI TR SLK, 5 RE RARRA, MREAHTFHI LTINS % 14HE
8 B AR HEHE A BRI SE . A2 2004 47, T UEK B AR M A SE BRI B, WY BUREE WO AE - 52 0 o
S IEBR BRI .

5.2 ZEIAMEEEE

R BT BB AR 2, BOB T RTEIS W T X HT 8 0K BT 2 A et AT & T A Rt
HeiEAALEE, AR, 2004 4F FEE R DA W B WA 3 F L S HOT RN A —R9RE TR
SEWEI S A ERAEAR e (Lo BB RE AR 2 W RRE A B MU AR R 2R 4 bl
MBI AN RIS MBS GUEOM AW AR5 T A

5.3 fERHHEEE

RIXARIBAEMNT| K, 2R B R R, $0Z B s, £ sh R s Rie sh i,
TRt HERCE A% A e BB AL, BTG AR R TR AR SRIEDIT AT RS, S T ] B BB A TR BT
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The survey of Mierotus Foscus plague natural focus along Qinghai-Tibet railway

Abstract  Objective To explore the epidemic pattern of animal plague through monitoring the Mi-
crotus Foscus (M. Foscus) plague in areas along Qinghai-Tibet railway. Methods The distribution, densi-
ty and activity of M. Foscu were surveyed. The kinds of animals and fleas along Qinghai-Tibet railway
were identified, meanwhile all the samples available were tested using reverse indirect haemagglutination
(RIHA) and indirect haemagglutination (IHA). Results The M. Foscus average density was 49 per hec-
tare in a di | area of i ly 100 square kil . 5 orders, 10 families, 13 genera, 15 species
of beasts and 4 families, 10 genera, 15 species of fleas were identified. The average index of flea on M.
Foscus was 0. 11. The rate of lair infected with flea was 100%. 761 M. Foscus were negative to plague
bacterium and 210 serum samples of M. Foscus were also negative examined by plague serum. 3 dogs in
this area were positive to the plague serum. Conclusions Whether M. Foscus plague is prevailing or not in
this epidemic area is currently uncertain,on which further investigation is needed.

Key words Plague; Microtus Foscus; Focuses
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Table. 1 The distribution of M. Foscus Along Qinghal-Tibet railroad
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Table. 2 The density of M. Foscus Along Qinghal-Tibet railroad
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Table.3 'The average catch rate of M. Foscus in diferent time slots along Qinghal-Tibet railroad %
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Table. 4 The Plague bacteria test of M. Foscus along Qinghal-Tibet railroad
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The discovery and research of Microtus fuscus plague natural foci in Qinghai province

Abstract  Objective The survey and research of Microtus fuscus plague foci. Methods Routine meth-
ods. Results Microtus fuscus was main reservoirs, Citellophilus sparsilis and A mphipsylla tuta tuta were
vectors; The major foci was about 9 500 km?, distributed in Zhengin town, Chengduo County, Qinghai
Province The epizootic were from May to Octorber, the peak appeared from June to July. Conclusion
There are Microtus fuscus plague foci in Qinghai Province.

Key words Micrutus fuscus; Foci
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SRF 5m JeLkik, 5 A MBI S ORI 2630 JeU HHU/NEIRL 71 HL RN 2. 69%, A BER
518 2,45 25.35% Wi E R 10 H,  14. 08%6; ERF BB IR 4 .29 5. 63%: BB 2 R,
4 28106 R 1 Rl 1. 41%3% 2,

2.3 BWiEE

AN AFRR T R A U TR, R 159 H, Jeam 76 5, e E N 47. 792, 3K 425
R EABH2. 67,3 3,

2.4 BHFETE

6 AN 3 T R LA T VAR SLERIBIR 593 4, Beifl 16 4, R K 2. 69% K%K 23 H, HIEH
0.04,3% 4,

2.5 WEFRMEZF

FRLNHAF T KRB 815 FL, 411 BB 8 b AR MEA 357 FL, 4B RULEH 2 b, 3ok M SUIB A
SRR 4 Bk, VUK 3 Hk, JEME 1 bR, TR 2 bk, PEEERDI AN v SO, K R 0
£ 1 HIEEmIl L R, #78% 1 JZE 583 H My 7, &s.

e 0 AR B B P W 3120 63, BME MK 48 4. FLeP R FREE MY 35 4, 43 bk m A 13
B PEERRAATT MW 4 4, %5 20 61 AR 8 4, 2k 7 43, % 6.

3 RESH

FRBBE TR 2004 SEAE 4 /- WE U0 B) 3h Yy BUE , 43 5 BLRE T 10 Bk, A0 ) I 358 R PE B Y 48 53,
B2 5 MBI BRI B 0 PR . 2 K L8 PR P B 20 T 42 2 EL AR i L i 5 4~ % 48 10 4~
R, PR 365h 2. 6706, JL P HOR IBEPR AR 33k 5. 3294, BUR 46 PR H 30 1. 85%; B T
AR BB TE A 0 ) T AR 500 K 5 LA IL 358 PR A B T A B (X 200 O s e T I RE MO B 2,
KARSPACN I ITEA B2 RERE LR TR, o TR 243/ B 8000 A A, 3% 32 000 A, K AHY
INT RANE BRI R . WRER R RO TEAT RN — RS RE 2 2 4 s — SR fumEah sy
T s =R 1A O X RS B VR B A e LI AR T B Tt

4 EESEIY

O BB TARAFFHE— D3R P06 . PIREPIA K AE T MU AR 4L O SO RU IS THEBA. 3
A E T BRI BLSE BT VA B RUBE I T P T KR A A B R T 0 X RO e, (B 02
BB B B R B R 7 5D B 2004 47 BB BASE I T AR TR R B A R IE, KH A A%
AEIORGE BT, CHTTR 5 S0 TAE A A SO R S K i BB WS B
B BER A RAE W TR BATE PR AT BLRE MW SR AT R GE I, SE RS T 4447 s BSRTE § %2
FROAE I T BASEAT (81 52 45 YU B AR5 A 26 T IE R O AR TR A B o [0 O s e DT 1196 [ B
BIURF Ml A 5B i B A 3 R 15 2 B LA 2 e R O A B 5 P K AT
Hu T, RIS , M52 X SR B

(2) A Wl B e A B A0 T B S Y 0T A T e . A X 7 ROBE ) B e i1 L R By
BAWBR B ARS8 . B4 B BOR A RUSE I AT Rt b3k e 1 B e A5 8, A e 1
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BLZHH VAT G o L8 Gl (LA — AT ) , B8 40 135 0 B0 1 R T A AT R
BTE M R B BT TS s SRV 0 AR R, oW 35 B AREER (AR A0 15 H R 30 B8
P T TR K DML LR SRR, AR, AR AT & R R S R R,
o e AT 4 A0 2 T B L o B 5 .

OXIRAC MRS —LINR. HIHRKEE NI KRR MAEAR L 1 TRA,
BN PR EHO BEEDTRRIRAIRE T 18,4 (3 E 0 L RIS TGS M. i Faxssh A0
SRIEAE VTN S A7, R T 12 X M A SRR 54 S A TR 8, [
BORA R RAEDI A AT HIIBEREE A A 5 BB FRREH 1 SAB T SRR AR B RRERE A
SR S B RPN BORGR RR TBT DA M AR R AR A TR 1.

(O BB BAEL LB RN EMBEBBEEL. K T IR RS BB THE, 2003 4
EIR ARG, PP K R A €A 34 35 170, K BRI D AFTEOHI T S B A RE I
R WAL 10 TiT0H T kR BB A R MW T, B SAEERIGE DETERE M, BE
ARBIAYIUE SO TR 5 4 SCRBETI T ARIA (2 A5 HBER 50 00T W B B UE % B M T 4,

) RBEBREA R B R BRI, PI4 KW BAKBOR RS RIS W TAEAR 78 A, THE
A GIAET TS 4 SCRBEW TAEBN Jo B BT AR 4500 K1 L OBk h (B R A0AHB)
BRARy 10 TEBR AT BB A VRO T ) R AN B A0 1/5, B4R, A AR il 5 L B7 A ) T AR A BE
Ko BEBIRBIXEA R WAV R 50 T5, B TAAES — R B A R B2 THE, K4 &
FEILAE, LATRR T MUk M T2 96

Rl WKL RIS AT

R TR (h ) SR & HE (R /hm')
b 900 77 0.09
TR 2050 58 0.03
it 2000 8 0.004
W 2100 202 0.09
BE 477 153 0.32
i 2160 4 0.10
1 6285 209 0.03
% 2244 132 0.06
He AR 3980 323 0.08
At 22196 1166 0.05

R2 WRGKHARNDREE

W Ak mEm TR ik

GO mERG WEER GRRER BER AER KER
FHR 730 13 178 2 10 1
st ) 400 10 2.50
TETEHR 200 14 7.00

%E 1000 26 2.60 16 4 2 4
Wi 300 8 2,67
&it 2630 71 2,69 18 10 4 2 1 1
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R3 AREHLRENERNE
5%

BRSER RSB BERN R SRR RER TR FRRR DREEN TN Sk
[V 30 12 90  40.00 3.00 53 17 20
il 74 38 181 5114 6.00 6 6 169
e 21 8 64 3810 3.05 49 15
e 34 18 90 5294 2.65 74 16
A 159 76 425  47.79 267 182 54 20 169

R4 WRKHTERMATENE

EIHE

MMSET FER RERB RHCGD RERY

EiHH

BEFEE WM —HHE REE

TEAME 53 3 3 5.66 0.06 3
iR 60 4 6 6.67 0.10 6
il 40 0 0 0.00 0.00
TEEH 51 5 6 9.80 0.12 6
= 369 4 8 1.08 0.02 4 2 2
i 20 0 0 0.00 0.00
At 593 16 23 2.69 0.04 1 2 17

£S5 MRERE

Bl
z WA
W At hE.] B ME Xh WHHER It
Wit PR g Y Bt Y SOt MR g PR SR RIEE WORt BIME WO e

[ipes 127 63 64 150
il 130 11 1 1 17
=it 260 4 221 1 1 1 4 1 3 123 1
N 219 2 90 | 1 32 31 67 1
E% 9 3 9 3 2
il 181 gi = 5 5
£ 24 24
SRR 15 15
£ 23 13 13
At 815 10 546 4 14 3 8 6 1 7 100 387 2
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®6 MRFRRER

s it ) ®E¥ ES B | Ht
T gt MR Wit Mt SR PR mm @B Hit Mt $dE Wk

TR 65 60 5

Hillg 58 58

il 130 4 48 10 40 4 4 8

TEE 9% 90

BE 1204 29 80 6 200 23 74

it 1060 8 918 7 11 1 31

13 244 7 244 7

SERMWE 104 104

A 165 165

At 3120 48 256 1768 13 954 35 109 13

2004 4775 JH Bk B i 2 BRURE M W45 ] 40 R % (R AR )

il 8 7 B R b T R A

2004 47, W kI TR AL, Wk RO W S 4500 T4, A B T A0 R
UL FA K 36 Z O A 85 BE TR T 45 R 4 [ UE 7 SR AR D R BER , 45 A T T L
B HIATRR COMISRRAGEE, A B M0 22 55 DT 0A BB ) 5 0 8] RO O AT Pl A T B 22
1 9, e T AR DSRS0, AT 35 T BASE O T VR 6 AR 5 A 1O 0 4 LS B 06 08, W4
2004 47 BUREREAHA A B AT R W00 T 9 REBRBA R R 32 RAERE R F 48

1 #R

WP TF Lo, HTZ P 34 X FRERLBE 1T, -1 T AU SRR Ml . B 5 P 0 (1)
R TR X TR AR SR DU £ (), 4830 BRI . 3% BRIP4 4R 4500 Ok, M BLA
55325 375 2K 243 A F124 30 J7 , S0 2S5 R SR 4 500 RSP S 12 R, 559
W B RO B BRI AT 2, R R A RE I IR SRS A B
B BN DR SR BB A ST HREN 2 5 04T ST X 3 60 BLE B A0 A6 AT A 1
EAREBIRTAERZ—.

2 EXREENAENE

MR , YIS FAERE 9 Wl » Jo it SR AT 30785 , SR BB 1 R T L7
SALEL, i, 2004 4F 3 A, MF TAHS BB G E N IZERAAI T Rk (20 B RAEDNA THE
BUEINEE” AU U TE A A HERRE T 24459 MU BURE BT A A, JERE M E W B A5 W R AR
HATT . 4 7, i1 BIA K TAE T WM B AR 15 R0 SR T TR B B I T “ W ek (40 B 2R BU
B ARSI ik — b LA BB BURE B 6 TAR TN BLARBU 2. 205 i B R K A% 7
YRR A IR LA A BB T4 5 L B AR (1) B B T (1K) T A %l A B AT T AR AR
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HUl, BTG N RS TR A S LA RGHTRI.

(DRITIMEEIBEKBERM BT . RIK A BRI R ) 207 R BEARBERIR, 13
g IR RRSA SRS AT E . B, VIS IR A MR T, 2 % BB A AR, RR K s
Bt TARMIERI M B Z —. 2004 4F, 8 34 K MDA T LT S LA %l A B A TR il LBE P s
D FTRBER » SEHE | $55 5 — LR BB THE, T A PO (D TR IS 2448 S R 7
SO BT R KA BUREB A TARREAT T2 KA MINZE S SRR, XIF0 0 LIRSk
BB TR AL S 1 PRIR A AR A LR AR AR A ZR A ER A —RER .
B\ JR  FRBR AR P KRR T S VR RS 2 15 AN B0 T BN AR B B 26 S0
B R BB AR, R, XEBUHME T A EA R, 647 T AR 00 R BN A B L 27 , B3t
KB RAEE PR 5000 R, I EBEIME AR 60 RAK.

3 2004 ERBBESRE

2004 4, TEREER AR B UIA] LR HENS AR TR BRUTAT A0 253, 28 BUS A 507 R 1B R I R S 3t
HE B BAERE 2 32 VAT 90 A X PR R  EL9 Th4 e B BL MR SR, A1, 2 L I
SFEHEESS RRET SR R R % 2 B FER B B B R Bt T RV

4 BB SRHER

(1)2004 48, ZEVFREBRBE MR B T 5 MEEUSI AR 1 ANVESHMEIIN , F 244 4~10 J XHI OB RS
PEER I 300 Al ) ] RE B SEAT P14 31 25 W T 0 s TR i L B B0 M (1) R 22 %
R L SRR RS T B ) , AR MM TR 280 7 T, WOt AR TR 45 S I b 75 43
PRIEE 3 0 Mt BUBERT I 3 Bk LI 6E 2000 6, BIHE 33 3, W SRR EE 150 P Tk , RS HE-
#0.05 R/2M0, 4907 120 4, 4% 6 T,

(OFF B RARY TR, K T 2 BUREVEAT B A SR HE B AL T T IR 0 3 (X B
IR AR B A4 A S S A 5 B S 1) BT A BE TS BRP ARERO E 09 7 2003
TR T HIREBOCHBUR A Y T K 3 TAE ORI |, 2004 4F, & YA K MM BT X B U M A RIT
IR BT ] AT RSB R TIX, 5 SRR “= K7 T4,

BRI TR MM TR . 72 BURAEN R R B, BURMUF X 2 R AR AL T 45 T
1 B B 22 HEAF ol A B R B S5 R B 5 R e A8 I R e

@it — SRR S TR, F 7~10 F) BOAERE T R 2 , 27 MOk R WY 28 K W3 30
SUBEFILA 8] BURE %4545 70 1 74045 E SR 48 B R 5 A T B B 3 28]
BN B A R

(G IERT 554 BUBE B YA %Ml 0 T RN M , Koot AR e i M £ . BB

5 FEMEE

(D2 PR

TBRHAR R BRI TIE R ZLK (25 B BATRK. TiRKMAFIT THMLS 8504
5%, B HEMERE LU LI C. 4751 2004 45 , T EBKRE TR A SC BN B, 2 RS S Y MO 459 0 9
W ZBEBR IR

(2) %38 T RAHe A 71

2004 47 EE K DA MM BETEMAA N TR T, SR E — KR4 T RIELNE U %
RS {5 oy T KB R0 A 22 LA R K A5 R AR SR AL 2 U U & T A
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IR B BB R A 7 TR A

()RR (A

RN REEF| R ) 2 X R B R RBE RV, B B, TR R RBERLREYFTE.
BRI SR A% AR B BT AR, R R R B A BB R, R B R B ET
B, O X BULEB Y CAR T o 2 3 (6 o T2 B A U, vk BIRA THEARE. 45 9IR4S4E,
FEFF LSRR A T A0, R LA B AR S R LG0T R 2k, R 3| B T R v AT i ik
B A A T T B I SR A AR

CA) 4Ly

LR (L) BRI T K RUSEREN IS 22 (KR, 12 e BP0 S0 P ) TSR LS WSR2
FEETE SR R IBORBES , A % T 5 TSR DR A B B, 85 FE TN i RS B9 T,
— 2B BT ISR S AR 22 200 0 A L KRG T A PR B A B 0, A 48 T SRR B R
6] RSB B A FOAEAT o

2004 4F- 7 7Kk B T T TR X BRLE M ) 5 4R

WA 7 B

BRI KB AR TLAE SR AR A T R O Ik B T 1 RS B R O
WA T ST SR 5 40 M T ABU R BT A0 “ LA 927 1 LB, LA 2 A WSS BA AP0 AT 3
KA R 5 A 20 HE 9 A 30 B RBERMTHE. B TS

1 EAER

TETE I R AR AT RE LI 2 & BOR BT 7E M, 02055 15 70 3 30 0 W 06 7 T RIS 11
WZ BB 5. 7 AP A TR £ MRAL N 1815 A,273 1, £ % B304 WRIEk Ml T o 7 o
AT, WA BRI AR S = RABA S 3000 A, 280 KA FBRIE Ko X , 3 R0 LS
TR AR . S K TARAT, RS 2R, BRSO, B IFER , A PR 4 BE 3R R S
UL BBORER; YRS AERKIE 333 2K, BXHKIR—47°C, BEX BB, VAR5, 4
BRHIR/ I Z A B RF I AFCE . MBE RS 3F EE R O35 A R B SR 2oRTE 4,
BT T RS A AR D, B RS R AR R MR A W I M B
Z, B, W EEA LB ST B 1996 4E T T HURE SURRA U 485 ol BLBE B GESE T R A
IREEWHIFAE . LM BERIRRES YT THE, B2 SRBRA T 12. 3 ¥ H TR ERE R
L 13 05 oK BER 23 &b 1966 4F LA % 4= 3l I8 BUAE 27 42, AR RE 2 2. AR 4) 30 1
SET 104 B, 3L BB SRR SRR PY 4Bt 69 B\ HRA Lo 32 b, AR 2 R RRTH L K. 2004 SEEEHL
TP LSR5 BRI BORE I 2 4k, ok A SEUDIN 1 bk, #TL 8% 1 B,

2 Eff¥E

TARBRESUR » BEA BB R TAE 61 TR0 2 R AT Bl S £, e ki R R B
AREAE RUAERYEEAE U, B B M REA IR LS “ =3I =R "R, S BREDA B 300 A 4252
EFHEARGE 791 AR, (SRR E IR TRV AR T B R, 38 T AR .
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3 i RE RN

3.1 FEEEPVHAERERZHRR

TS B ATEYE A s, WM TETBRE 3000 05 oK. JEuEHE 80 PR, 3 2100 /MK, WL 202
UC SREEE 0. 0962 U/ A0, WeRMIEISEECSRATR AR 219 43, F0r B 90 43 GR MM 87 43, A1 56
34D FHIER 32 6, HERBIN S 6, H 67 4 FLl/MEINEIT 31 6, AMIRUREHS 2 4k, FOR SR
LR R MR Lk, SAUMIERE 01 4 SR H I,

3.2 WEEEMMBEERNEE

TER X R B U534 4 B4 5 R 5 F.

%#} Leporidae

%uJ& Lepus

(DK% L. oiostolus

Bl#} Ochotonidae

% & Ochotona

(2) B IR % O. curzonioe

BB} Cricetidae

B RUM Cricetulus

() RBAR C. long icaudatus

H RUR Microtus

(4)F i H L M. fuscus

YABUB} Sciuridae

B8R Marmota

(5) B HIHE S48 M. himalayana

e KR R IR BN 4 F, FRE (M. altaica) , 3 (Canisl) WIL(Vulpes corsac) , 55 (Lynx
lynx) s (BEFEZNY 2 F, B MU (Procapia pictcaidata) ; ZFM2EIY 1 Fh, SCEFIP,

3.3 BARAMBLEHAE

FU ML K BRI FHA 35 10 /% 15 7
7 EF} Vemipsyllidae Wagner 1889
#R#% 8 Chaetopaylla

(1)[F}#E3% C. homoca

£ EHF Hystrichopsylla Triaboschi 1904

##%J& Rhadmopsylla

(@) FMEF HARA L R. dahurica dahurica

() IFELF FIRIGIEA R. li murium
#EF Leptopsyllidae

%R Frontopsylla

(ORI &G MIEF F. forntalis postcurva

) RIHF FHILF F. forntalis baibacina
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W& & Amphipsylla

(6) T MFILFK A. qinghaiensis

(NEZWEILEF A. tuta tuta

BV FEWESEZ T A. p. primaries
#fiH FF} Ceratopsyllidae

i1 /& Oropsylla

(OWEIE O. silamtiewi

AR Citelliphilus

QO M E C. sparsilis

%R Callopsylla

QD F#E % C. dolabris

Fi%EJ& Ceratopsyllus

(12) #i# /st #& C. chutsaemsis

ADHEFM & C. garei

%% /8 Amphalius

(14)MeffE 3 A, clarus

#E&KJR Amalaraeus

C15) HAR#EFA F AP A. penicilliger angularis

3.4 @RAE

3.4.1 ZhHEBELETIE

AWM BT P53 BB BBERIG . 7ERE SRR KBTI A K TAE 3¢ 10 THEH . (i
AL 200 27 AT 400 2451, TR 309 4, WEEI T Ao ab 0
3.4.2 FRARSERE X AbIE (T M)

4 it i

4.1 2004 A RE WIS B , o X B BUBEVAT RO MR RN W TR 7 30 RLEE (K b 38t
TAFSRI ISR BURER S (0 B8 4 0T A , 50T 7 B A 6D T i 3 A 45 R O ST,

4.2 A 8 AFILIR, HARMME THAZME , SRR , T A 284 232 B bia &1
VB  BRDTIBT 4 b » SAF AP TR SRR IO A SN2 AT B0 T 2 e A B

4.3 BT THRMAMOEMFIR 4200 XK b, MR 1 , 5 B BE TRV IS BB 0
RSB 5 SRR 30 3 70 B A A R AR RO ME SRR AL ML A AR 8 O, 75 B v A
B TR AT L9

it
FF Lo W ™ — 5 DA R L8 28 1 4k 78

1 —fgiEn
R Rk S Y R
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BEAL KA T AR S Fr O 3™
L 1 2004. 9. 6 am 3:30

2 RIER

BET 9 A 4 BRNH A, HAPHY 50 ml 24 MRS EA—F DHRESBE RN, 3|
BREHLMARO ., BEFN LFRTHEREILAFCD, LA HIRE RBEERA BT, 2
JEBERM—ERE. 9 A 5 B4 6 B, DU T HH BN . TR FER AR .

FEANSL : P2 80 W /4F R:20 Y/4r T :37.8°C B:100/75mmHg, MMM KA, BUGREWILL, £ 5k
BIBOTEAGE . SOFETG S, IR TEFE I, R RS & B TR, Tl . WREFciL
DU R HATE A DM FIG T RPLLANIFEN . ZE MU TR 20m X 2em A/INIIKELSY , 55 B4
SUTE , S HARB W E LR AR MBI AW ELE . U BT , Bl P9 0 5 4 4 00 , M T
T RUO T8 ) BE— 380, AUMEWE T4 TS SRR IR & IE %, R R R 3, O T FE A R A 57
WP, HHETWTE M2 R TR M KAE .

SEREFLW9 A 6 B iR R, G

WIHLWE L BBIRA 2. SERCURRAZ(D
3 RITE

TSR - PTSETT M BERE 5Kk 2 B, —H 3 K. FIRHFHANBKR2H,—H3 K. FTOAGHER
JR 5 R EWCERTY, 25 8 /N AAZE — WK, BB UET 9 A 6 FFLR 6 BHAZY, BT 2 30, 2SR
AN — YRR 1 38, ELEAZ 3 K,9 A 9 AIKERARSIMA. FISLPM . BB AR LA 2,
T e ik Sk — PR, SR 1

MRS 9 A 6 B T4 4 0, MR AE, OR 37. 2°C, Bk 76/43, fLEE 100/75mmHg, XA
ORI ORI FEN » 22 AT Ak B 20m X Tom A/ NI EL5 , TEolk  nc s . TE T/, W6 44 WA B T 75 1, XX
DRBATRN K. 9 A 7 B L4 10 B, E R 4T, AR 36. 8°C , 47 DUATHB I Al B 7 5 , 22 DU AT i Bk
B B, ZZMUETF R EEE U BB/ E lemXlem K/, 9 A 8 H B4 10 i, M HH BT, R,
BEIRTT 3 36. 2°C, A METRN . 9 A 13 B HER T2 , 25 RHE.

4 KEEE

HEBEAUIR BURE R EOR REL T WA, 3 K B K |G

CUYRTE T /N B S0 38 R0 5 /RS O, U8 1% KR 2 S A O /) W A it
SLT RERS RS » XA HEATIIT » 73 SME I8 55 R T AR MW B , X5 0 8 T 3L 0 25Kk, 34T
TTAAAC S RAHEAT T BN, AT T 408 S BB PES 25, % /N RS B A 596 k95 JLAEAT T B 0
#.

XTI T T RSB R AR E I .

GYRAFF L HER L8 R o0 B TR BB AT TR KE T,

(4)9 A 13 B R M 752 ALR 45 R BATE  HEBR T SERUR R

(5)9 A 13 B R4 &R Hill & BORFHAE T LARBRAEN o
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2004 4EFF 4K B — 18 Y 3t IX. BUE I T AR 4R 45

FHREBENRE

1 T KEAER

11 S§g.SE

YV BTG R AL R ] A TR 92°35' % 93°05 5 4L 34°20' 8 34792,
HHER 4600~5500 K. EHSM—4. 1C~5. 6°C; BERE 10°C~12°C (AT 3 30 I 25 ) A 0 785 VL
23°C\ BARIRAE —10°C ~—20°C , LI IMARIE BE — 45°C , AESIMIREIBE 53% ~57 % s 4F 78 4 1351. 9mm
~1643. Omm(F7K=>0. 1mm) ; 47K ik 263. Sam~278. 4mm; 4F KRB 4. 8s/m~4. 4 s/m; SEA R H
#116~137 K5 AW R B P 14~15 K 4 H I $ 2883, 7LX~2756. OLX(4E H HMESE 2%~
6596 s 4F BAAHE 656. 9 FF/om? ~672. 0 Ff/em?, JI ST 6 7 P T- L 0TS SR AR 4T 2.

1.2 MBS

1.2.1 b3 i

WA M AR AL B 7R 1 G L SRR A A T AR

TG B BT TR, 2 AR ISR A, ¥R 3900~4500m o TR
S 4700 3 5200 KAWFIALI L BRI L TEFLRAFIR 4800 KL LR, by FAUIRADS 193 .
VRS B VR JEI A TR DA B2 3 S5 A 0 S AR A o Wi T IRT W TG TR AT (05 1L B4 -
[ITE5/ S0
1.2.2 #HENH

Bl R L R TR AR XK, MFARAE 4700~5500m 7547 » 0 LA G R £ B [ R iR
BN, FURR R 0 S R R A R ALIRR /R

AW AR TR A Y SRR RN, B0 T 5 AR T 53 44, SUHB M 3
Iy AP SR/ FREZ , BN RATA B AR R A U WERTIRE  FUR IR A 2
AHHAE .
1.2.3 E4%ZhH

3 e AL T R P LA S ) MR X BUA 40 SRS ERGBGRP3HY , L A
A FIE AT . 550 TRV ST LR B 50 /N 4 3 24 R e SRBEW o Y
HEaY) .

2 REmp

2.1 BREX

FAK T —TETE B, AT 110km, BIAETE 30 TFK, 4 HIH 3300km? , 3 o 28 s AR 5 1000kem? ,
B AHRRAEBIL S & =4t U3 TR, 4 80 PR, 500 BA D, RS TRAT hek=
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J BB =L SHE T AR EALIE R X A . R TR S AE I BT th TR B ARBRIRSE B AREE
i, HEEE s SRR BT AR RS el E 1996 SEBHEI N R B AR
H LA » ¥ 2 Wk 2 A s (BT A ] RUBE R AT

2.2 BfHE

FEA AT MACA T Sl X P T o A BETR B BT T R T AR S B R B ARG AT T BB
B SR =4 B A% DU R I B 6 FRD A& 40 7 (A BB IA IR EL 5 4 600 B4} 3
TRPIAE TN 300 B4, ARG 1500 AW, BN EEEFICRGME, “SF =R Mp
35 9096 A b, BAGKBN T BALHH B9, TEMGAERN b, dBEH SR X SRBIIE T A A B 5 K (0 TLAE T4
AT T BB RIOR R S BA T RlGT R R By O . kB R R, R iR
& R FI0T, BB A T T AR

3 BB

3.1 AER&ESET

31,1 et i BN BB AR, BRI 1 T A SRR 0 AL, TR,
BN RPAR A BT E TR — S (i 4 R SRR 45 P

3.1.2 WRARATTAR Fi L 0 VL O EL R R A0 » X4 R i AT B AT T BB A I B A
AUE B BB A B 4 A T BE A, I B 8 B R SR T 36 R BB B . XS TG
BB A L 0 X P B R B

3.2 shiERE R

3.2.1 WSS

AT R BT ER o0 T 7K T ZE T 2 18] 110k, (607 Ul 45 Skom .
3.2.2 MWAE

A 7 [ A 49 5 0 E AL 7 L) ) X RV FE 4 0. 06~0. 08 J1/Z0 BT, 8 SE T B IR X 44
0.04~0. 06 51/ 23, 75 e DX Py A 45 F 3l 4 B A S5 ATROBHASAT - 1P B S I WD I R, 364 3 B 3
e, W04 A B R AR L R BRLSR 364 4 B 4 R A FRORR 1D (B E B B RGN
E 5P 1A LR 1R 3 T, AR B BB 2 B4 R L6 R ORE 2) .

3.3 mRFEN

MW XSO TTAR B4 513 £
3.3.1 @EFEN

HNHTFE SR 383 4, CHAIREREBENY 260 43, S8R 221 4, T B L 34 4 JCH 4 4 WK 1 43 B st
123 4, KA 74 41, 38036 % 28 41 IR K 7 41 MEA K 4 41 IR 14, HALIUBE 9 4.
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