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ABSTRACT

The Purpose of this study was to examine the survival rate and weight of rhinoceros beetle larvae by
irradiating X-rays which are most commonly used in diagnosing and treating for diseases. Subjectts and Methods:
In early April 2019, the rhinoceros beetle larvae 41 were classified into two groups as control group (11 larvae)
and irradiated group (10 Gy, 20 Gy, 30 Gy, each 10 larvae). The irradiated group was exposed by 6 MV X-ray
using linear accelerators (Clinac IS, VERIAN, USA) at the University Hospital in Daejeon (Source-surface
distance 96 cm, field size 18 x 10 cm, dose rate 600 MU/min), after environmental adaptation for 3 days
(temperature 20.6'C, humidity 64.3%). The survival rate and weight were measured weekly after irradiating X-ray.
All statistical analyses were performed using the SPSS ver. 22.0 (Chicago, IL, USA). The weight was analysed
by Independent T-test, by cross-sectional analysis for survival rates between control and X-ray irradiated groups.
Also, the correlation between dose and weight was analyzed by Spearman test. In 3-week after irradiating X-ray,
weight was significant difference between control group and irradiated group (10 Gy or 20 Gy, p < 0.05; and 30
Gy, p < 0.01) with increasing weight in all experimental groups. In 14-week, weight was increased in the control
group, but decreased in irradiated group. weight was significant difference between control group and irradiated
group. The survival rate in 3-week was decreased rapidly in all experimental group except 10 Gy, to 4-week in
irradiated group. The control group had no change in survival rate 54.5% from 3-week to 14-week. From the
3-week, it showed lower survival rate with increasing radiation dose in irradiated group. In 19-week, survival rate
of control group and 10 Gy was 45.4% and 30.0% respectively, all died in 20 Gy and 30 Gy. Weight was
significantly negative correlated with radiation dose as longer time after irradiating X-ray. The weight and survival
rate of rhino beetle larvae is affected by irradiating X-rays, weight and survival rate decreased more in higher
dose.
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Fig. 1. Environment and groups on rhinoceros beetle
larvae.
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II. RESULTS
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Table 1. Weighting change of rhinoceros beetle larvae
after irradiation

Duration after irradiation (week) unit: gram

Group
0 1 2 3 4 6 11 13 14

Control 29 27 25 49 57 68 98 96 9.7
(n=11) == (0.8) (1.7) (1.2) (14) (1.7) (19 (2.0 (1.8)

10Gy 923 29 32 44 54 82 76 74
m=10) 7 (1.0) (0.8) (1.5)* (1.6) (2.0) (L.1) (1.4) (1.4)*
20 Gy 5,23 23 30 41 52 76 61 52
m=10) * (0.5) (0.7) (0.8)* (0.5) (0.4) (0.8)* (0.8)** (0.6)**
30 Gy 5, 20 21 25 36 45 62 60 59

(n=10) (0.4)% (0.5) (0.7)%* (1.2)* (0.4)* (L.O)* (1.3)* (1.3)*

Data are expressed as mean with standard deviation and unit gram.
* p-value < 0.05, ** p-value < 0.01 compared with control group.
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Fig. 2. Survival rate of rhinoceros beetle larvae after
irradiation. Survival rate was not significant difference
by statistical analysis.
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Fig. 3. Relationship of irradiation dose and weighting.
Irradiation dose was significantly correlated with
weighting at 3 week and 6 week, 14 week (p<0.01).
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