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Establishment and preliminary application of capillary—tube
technique and membrane—based feeding technique for adult
tick, Haemaphysalis longicornis
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Abstract In order to develop the artificial infection technology of ticks to explore the symbiotic mechanism
and transmission mechanism between ticks and pathogens, taking Haemaphysalis longicornis as an

example, the adult ticks were divided into three groups: feeding mice through capillary tubes, feeding mice
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with biofilms after body surface bites, and biting mice until sucking enough blood. The control group was
mice bitten until sucking enough blood. The weight, gestation period and fecundity of engorged ticks were
statistically analyzed. And the survival rate, blood-saturation rate and egg-laying rate of ticks under the
three methods were compared. Finally, the capillary-tube feeding and the biological skin membrane-based
feeding techniques for adult ticks were established. At the same time, the preliminary application of two
feeding methods of ticks in the evaluation of tick-borne of Babesia gibsoni has been completed. The results
showed that: 1) There was no significant difference in the body weight, gestation period and egg-laying
weight of engorged ticks after capillary-tube feeding followed by mouse surface bites compared with the
ticks in control group (P>0.05), but the full blood rate was lower than that of the biological skin membrane-
based feeding and mouse feeding groups. 2) The biological skin membrane-based feeding group was
slightly inferior to the control group in terms of egg-laying rate and egg-laying weight (P<<0.05), but there
was no significant difference in the body weight and gestation period compared with the control group (P>
0.05) , the feeding survival rate was also consistent with that of the control group. 3) B. gibsoni could
invade the ovary and enter the offspring eggs in the early and late stages of blood-sucking of adult ticks. In
summary, this study established two feeding methods for long horned tick capillaries and mouse biofilms,
and preliminarily applied them to the study of tick-transmission of B. gibsoni. The two artificial feeding
methods provide a technical platform for exploring the interaction between tick-borne pathogens and vector
ticks. It also provides a technical platform for the development of tick-killing vaccine and drug screening.

Keywords Haemaphysalis longicornis; artificial feeding technique; tick-borne disease; Babesia gibsoni
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Fig. 1 Schematic diagram of the capillary-tube feeding

technique
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(a) The front of the device; (b) The bottom of the device.
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Fig. 2 Schematic diagram of the biological skin membrane

feeding technique
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Fig. 3 Schematic diagram of skin treatment of mice
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Fig. 4 Changes of tick body type amount on the Oth, 3rd and 6th day and average daily feeding quantity after the

capillary-tube feeding
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ticks were engorged and fell off at 16, 32, and 40 hours, respectively.
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Fig. 5 Changes of tick shape after the biological skin membrane feeding
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Fig. 6 Differences in development and reproduction of engorged ticks under three blood feeding modes
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