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The measured points

The surface of tongue

Fig.1 Sketch map of measurements for

temperatures on the surface of tongue
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Table 1 The relationship between temperatures and blood perfusions of three positions on the surface of tongue

W, (kg/m?=s) 1i,(C) Lmiaa(C) Lo C)
2.51 38.54 38.81 39.43
2.74 38.88 39.04 39.64
3.53 38.83 39.18 39.77
441 39.09 39.36 39.93
5.25 39.21 39.52 40.07
5.66 39.31 39.76 40.31
6.06 39.59 40 40.48
6.22 39.45 40.1 40.55
6.53 39.57 40.1 40.49
7.51 39.46 40 40.4
8.08 39.65 40.2 40.61
8.48 39.62 40.1 40.5

Wy: Blood perfusion rate; 4, Temperature in the tip of tongue; fy.: Temperature in the middle of tongue;

too: Temperature in the root of tongue
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Table 2 Fit constants
Position R-Square A Xe w Yo
The tip of tongue 0.91784 56.539 7.9197 12.648 36.036
The middle of tongue 0.95879 20.118 7.8187 7.5019 38.006
The root of tongue 0.95502 30.866 7.7457 9.6682 37.997
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Fig.2 Curve of changes between blood perfusions and

temperatures for the tip of tongue
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Fig4 Curve of changes between blood perfusions

and temperatures for the root of tongue
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Fig.3 Curve of changes between blood perfusions

and temperatures for the middle of tongue
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Fig.5 Comparisons between blood confusions and

temperatures for the three positions on the surface of
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THE STUDY ON THE CHARACTERISTICS OF THE RELATIONSHIP
BETWEEN THE TEMPERATURE AND THE BLOOD PERFUSION OF ANIMAL TONGUE

ZHU Kai', ZOU Jin>, LI Yan', WEI Fan', GAO Xiu-mei’, WANG Yi, LI Yu-hong’, KANG Li-yuan®

(1. Department of Thermal Engineering, Electrical Automation and Energy Engineering College, Tianjin University,
Tianjin 300072, China; 2. Department of Environment Science and Engineering, Tianjin Industry University, Tianjin 300160,

China; 3. Research Institute of TCM, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China)

Abstract: The study on the mechanism of the tongue inspection of traditional Chinese medicine
combining with bio-heat transfer is greatly important. By using many advanced apparatus and techniques,
the authors carried out series of animal experiments. Animal modeling was carried out to change the
blood perfusion of the pig tongue, and the temperatures on the surface of the tongue at the correspond-
ing blood perfusions were measured to study the relation between the blood perfusions and the tempera-
tures on varied positions of the tongue surface. The results show that the temperatures on the surface of
the tongue rise with increasing of the blood perfusions. But when the latter reaches a definite value, the
temperatures will not change anymore and at the same time the blood perfusion will keep invariable. The
relation between the temperatures and the blood perfusions obtained from the animal experiments could
be used as a basis for the establishment of the bio-heat transfer equation for the tongue.

Key Words:

Tongue; Blood perfusion; Temperatures on the surface of the tongue;

Bio-heat transfer



