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Feasibility of blood clotting response ( BCR) to discriminate the warfarin-

resistant and susceptible Rattus norvegicus (Berk)
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( State Key Laboratory of Pathogen and Biosecurity 2004 DAV00214 , Academy of Military Medical Sciences, Beijing, 100071, China)

Abstract: To determine the feasibility of a blood clotting response (BCR) method for monitoring the resistance of commen—
sal rodents, Rattus norvegicus were sampled from suburbs of Beijing and discriminated into resistant and susceptible individ—
uals by non-alternative feed test appraised by World Health Organization. When administered with a discrimination dose of
Warfarin (12 mg/kg body weight) , both resistant and susceptible R. norvegicus individuals decreased their percentage clot—
ting activity (PCA) the following day. While PCA of resistant individuals only decreased to 17% of normal level and soon
increased to normal level within 2 —3 days. In contrast the PCA of susceptible individuals decreased dramatically and no
subsequent increase was observed. As a whole population, the distribution pattern of PCA four days of post-treatment R.

norvegicus also changes form one peak type of pre-treatment population into double peaks type, one peak stands for resistant
individuals and the other for resistance individuals. The peak of the resistant covers PCA range from 0 to 3. 16 and that of
susceptible individuals PCA ranges from 17 to 100. In the same time, PCA four days post-ireatment also was found to be
related to survival of R. norvegicus and can predict survival in subsequent feed test which indicate the consistency of BCR
method and non-alternative feed test in monitoring the resistance of R. norvegicus. Therefore, PCA =17 (INR =5.0)
should be a threshold in determining “responders” to discriminate the resistant and susceptible rodent. So BCR might be an
applicable method to monitor the resistance against anticoagulant rodenticides of commensal rodents
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Fig. 1 Standard curve of PCA and INR in R. noregicus albino and wild R. norvegicus
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Table 1  Effects of blood sampling on the warfarin feeding test of R. norvegicus

b 3 4 5] R K W H B (mg/kg) I (d)
Treatment Sex Status Number Dose taken (mg/kg)  Duration of survival (day)
e HUR Sensitive 25 6.5=%2. 1% 4.2° (2~6)
e Male YLk Resistant 11 25.7 3.1 25.6" (22 ~35)
Blood sampled e U Sensitive 30 8.7 %2 5 5.2 (3~7)
Female YU 1 Resistant 10 37.7 £4.2° 36.5" (32 ~55)
e % Sensitive 26 6.5+1.8" 4.5 (2-~6)
KR L Male YL M Resistant 10 27.5 +1. 3" 25.6" (22 ~35)
Control I 1§ Sensitive 30 9.7 £2.9° 5.9 (3~7)
Female L PE Resistant 9 36.7 +2.2" 35.6" (32 ~55)

R ARIC MR T B, RAE 95% B MR T 25 A #

Ttems followed by the same superscript mean no significant difference (a =0.05)

R2 RE R BB R B 5K BRI 0 R AR

Table 2 Effects of blood sampling on detection of resistant R. norvegicus

4 5 T b FB (d) HUREWEE A5 R Bt 1 B B E .
Group Time of blood sample Rats tested Susceptible rats Resistant rats Resistant ratio
1 1 40 35 5 12.5 0. 105 0.658
2 2 39 33 6 15.3 0. 002 0.864
3 3 40 35 5 12.5 0. 105 0.658
4 4 39 30 9 17.5 0. 837 0.160
%f #& Control — 40 34 6 15.0 — —

7, ZEEBLME, BUSPE RSB AEE 8 17% , P REIEEE TN T RUSE AR, B
I — EARME, T ERIOvEM R RRK,  ZBETE, ZEERES 4 d, EARREDEA K
INR HRT 10, A BMER MK AAEMIK P RAS  50% &, DTG EREED BEPES 0 25 B i
AEBESS (PCAJLT-90), MHTLPE IR0 BE A BOE oM MR, BRI, =R B RS
TGS AR TE AL BRI R B, IR0 PCA fEAY 3 d BIEEARE R A K (K 2),
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Fig. 2 Changes of PCA in R. norvegicus after administration with 12 mg/kg warfarin
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Fig. 3 Distribution pattern of PCA in male R. norvegicus between pre—and post administration with 12 mg/kg
warfarin (left: pre-treatment; right: pos-ttreatment)
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(lefe: pre-treatment; right: post-treatment)
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Distribution pattern of PCA in female R. norvegicus between pre—and post administration with 12 mg/kg warfarin

MEFE S E (logPCA) 7E 1.0 ~2.0 Z[a] B4~ K5
JEPUATE AR, X PCA FIAF 16 5 A7 50(8 5% e,
HEAT Logistic Ik UG, 45 R LI, MEPE FIMEPE
BRI BE 10056 5 B0 BE RAE I SR IR A M3 & Logis—
tic M4k (E5), PESE R EERTIES,

K3 BERRENBEIESEZTEZEIMNE Logistic HEZMNSHEEZHERE

Table 3  Logistic curve fitting test between PCA and survival of R. norvegicus
4 ) S8 E 34 e 2
B T Signifcance

Sex Parameter Coefficient Standard deviation

Tfe LogPCA 0. 105 0.263 0.406 3.890 0.012
Male H # Constant 14. 429 5.252 ’ 2.743 0.013

i LogPCA 0. 004 0.003 1.516 0.014

JOR 0.410

Female i %% Constant 4202. 280 3694.569 1.1370 0. 027
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Fig. 5 Relationship of blood clotting activity of R. norvegicus and its survival in subsequently feeding test by oral administrationwith

12 mg/kg warfarin baits within 4 days (left, male; right, female)
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