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OBJECTIVE: To determine resistance in  populations o f  fleas from Southeast Asia to commonly used 
insecticides. 

DESCRIPTION : Testing procedures were conducted in  accordance with the recommendations o f  the World 
Health Organization. Ten fleas were exposed for  1 hour to papers impregnated wi th varying concentrations 
o f  the insecticides and then permitted to rest on clean paper in  test tubes fo r  23 hours. With replicates, 
up to  100 fleas were tested in each exposure. One mafor exception t o  the above involved exposure to  
DDT. Many colonies were so resistant to  this chemical that no mortality occurred a f te r  1 hour exposure t o  
paper impregnated with 4 per cent DDT ( the highest concentration provided by  WHO). Rather than 
increase the concentration, exposure time to  4 per cent DDT was increased to  2, 4, 8, 16 and 32 hrs. 

Pesticides tested during this period included DDT, lindane, dieldrin, malathion, fenthion and carbaryl. 
impregnated papers were prepared according to  WHO standard techniques and were supplied by  WHO and 
US Army Environmental and Hygiene Agency. Papers impregnated with lindane and carbary i  were prepared 
by  SEATO Medical  Research Laboratory in accordance with WHO standard techniques. 

PROGRESS: Preliminary tests in  Bangkok and Nha Trang indicated existence o f  high resistance o f  the 
Xenopsylla cheopis - populations in  those two cities t o  chlorinated hydrocarbons, especially DDT. Colonies o f  
Xenopsylla cheopis from the Vietnamese provinces o f  Darlac (Pleiku) Khan Hoa (Nha Trang), Tuyen Duc 
(Da la t ) ,  and Binh Dinh (Qui  Nhon) and from the provinces o f  Phranakhon (Bangkok), Surat Thani 
 o oh ~ a m u i ) ,  Nakhon Ratchasima (Kora t )  and Chieng Mai  in Thailand were established In the SMRL 
insectary. In addition, a second species, Stivalius klossi, from Pak Thong Chai, Nakhon Ratchasima province, 
was tested fo r  resistance/susceptibility to DDT, lindane, malathion, fenthion, and carbaryl. A strain o f  
Xenopsylla - cheopis from Florlda (Gainesville), considered by  USDA and the USPHS Technical Development 
Laboratories to  be susceptible to  DDT, was used in these tests as a standard fo r  comparison. 

Separate colonies o f  X. cheopis, from the same site i n  Bangkok, were init iated f rom different hosts - -  
(Rattus norvegicus and R. exulans). Extensive tests (a t  least 15 each) were carried out with lindane and - -- 
carbaryl. The LCso and the mortal i ty a t  dif ferent concentrations were so similar that the colonies were 
combined without regard to  host of origin. Comparisons o f  deaths o f  X. cheopis from exposure to  a l l  - -  
insecticides were made on the basis o f  orlginal collections from different hosts i n  Vietnam also, but not 
necessarily from the same site, and no significant differences were observed. The hosts were house shrew 
(Suncus murinus), house ra t  ( Rattus exulans ), roof  rat ( R. rattus) and Norway ra t  ( R. norvegicus. ). -- -- -- - 
O f  part icular interest is the fact that no change in resistance was evident on comparison o f  colonies o f  
X. cheopis init iated before and af ter  a massive plague control dusting program was conducted in Vietnam -- 
during I968 and 1969 In which the principal insecticide used was 10 per cent DDT dust. Fleas were 
col lected from Pleiku, Dalat and Qui Nhon and tested both before and af ter  the program, and no 
di f ference in mortal i ty to  DDT or any other pesticide tested was noted in pre-and post-control program 
samples. I t  i s  possible that a change in  level o f  resistance takes place over a per iod o f  time, though this 
could not be demonstrated with Vietnam colonies collected a few weeks apart fo l lowing the plague control 
program. 

DDT: A l l  X. cheopls from Vietnam tested were so resistant to DDT that the standard 1 hour exposure t o  -- 
DDT-impregnated paper was inadequate t o  demonstrate any significant mortality. In hopes o f  demonstrating 

mortal i ty and variation between collection sites, exposure times to 4 per cent DDT were increased t o  1, 2, 












