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Table 1. Effect of X-ray on the Weight in Sprague-Dawley Rat

DAR 959 AR XA 24P F1¢) ARl v)2e BESH A

Group Az Testis (g) Epididymis (g)

Left Right Left Right Right Head
Gl 3143%+73 1.62%0.16 1.61+0.18 0.32+0.03 0.32£0.04 0.19£0.02
G2 3143£58 1.52+0.13 1.57+0.05 0.30+0.06 0.321+0.02 0201001
G3 304.4£19.1 1.53+0.15 1.55%0.10 0.30£0.05 0.3210.01 0.20+0.02
G4 3113153 1.61£0.15 1.60£0.13 0.3310.04 0.34+0.03 0.20£0.03
G5 306.7+14.2 1.56+0.09 1.63+0.26 0.3110.03 0.30£0.04 0.181+0.02
G6 30281274 1.57£0.08 1.56+0.04 0.32£0.03 0.32£0.03 0.19£0.03

Table 2. Effect of X-ray on the Sperm Count in Sprague-Dawley Rat

Table 3. Effect of X-ray on the Sperm Motility in Sprague-Dawley Rat

Group Sperm Count of

1 Visual Field

Total Sperm
Count ( x 10%)

0.1 g per Sperm
Count ( x 10%

Gl
G2
G3
G4
G5
Go6

265.10£41.77
280.93+93.11
279.52%35.74
277128147
265.481+89.17
343.70£7226

26.510t4.177
28.093+9.311
27.951%3.574
27.711£8.147
26.016+8.917
27.496£7.226

14216+1.853
13.901 =4.527
14.153+2.181
13.83113.084
14.137+3.968
14.677£3.897
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Fig. 1. The Relation between the Radiation Dose and the Sperm
Count in Sprague-Dawley Rat
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48.0,52.20]THEE 3).

Group Sperm Motility (%)
Gl 509+%23
G2 495+8.8
G3 55.1t47
G4 543%*6.2
G5 48.0+9.5
Gb6 464t17.6
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Fig. 2. The Relation between the Radiation Dose and the Sperm
Motility in Sprague-Dawley Rat

o} Fls1e 2AY Bol AT BAHCR FelF Aol
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Fig. 3. The Relation between the Radiation Dose and the Male
Hormone Production in Sprague-Dawley Rat

o7k YA GoolN Zashe AR HolAe BARe
= fol@ Aol gigich

3.6 Boyssra) 7ia}

shel7A} 2ok obeel F sskzt ol Lkt 1%
ANZ o[ §EEGOTS GPT FolH GOT/ WA ZANE:
e ol okt AEe HIAT BAHOD ol 3}
ol RiSic.

37 =24

27 Aol ANG A, FUE, f2deed, e,

Table 4. Effect of X-ray on the Blood Chemistry in Sprague-Dawley Rat

el $u), A, 1), PH, Bad, opdied, waTe)

A} A el 2ol HaEA skt

3.8 ZAZA ,

G1, G2, G3, G4, G5, G69] 1L8=22& Fn]7 AofdllA
13 A7 HA#, HaMEolA TS} ehtR] gk
3, ARS=o] Wl E #1e F §IicHEig. 4).

4, 1%

AEA S WA o] T E 5 27 9 7ol E430] Yol

o Aol HAE % Aol Wt Al o= @
o, A ol e st ML BARe, WY SPg, B 24,
ARV, &, A 2L ot gelate 907 5
SIck. Al gk ARG o] FEE 1.5 Gyolsh
A2 W7)A3}, 2.5 Gyolsh 126k B, 5 Gyolst 37
29 EE 7R 29, 8 Gy BBl ¢t e Aoz
elA YUTHA, DA Ao ] ARGl R AT
Fs}7 ol F oIS} ke el PR o 2 34
7} 16 Gy, 32 Gy& ZAAIRE W 38e] A s gla,
Rujo} YR5E 23T, 32 Gy AN E 2] &4
o) AgH oz HREA dl, A Tie] AT
PApe] g wzkshel, de] FTEYL TR EE A
o 2 Gy ool E Lol 5= U, UNH S 594 95
Gyol @7 EIcHs], Latol ol Aol 59} Ae A
ZAEe] 425 74, B4 Sertolish Leydig AE2] 7]
5, Sertoli, Leydig, WH|A| 248 Taels A2HE, 87
o Ak5rgo) elste] ZREHG. FF) FAA Aol

Group CRE GOT GPT ALP HDL-C LDH TG
Gl 04101 783%11.3 343%7.0 455.51140.8 22,5140 373.0£105.2 70.5+29.1
G2 0.5*0.1 95.0t229 338174 544.7£59.0 253%5.38 660.71449.6 15371282
G3 0.5£0.1 97.5+36.7 347%72 57221982 26.8+72 703.5+£536.0 102.5+59.3
G4 0.5£0.0 106.0£55.7 332+%94 510.51+88.8 275151 984.31+1205.1 123.3+412
G5 0.5%0.1 105.3£10.9 37.0t57 618311278 340150 783.01£289.1 8751324
G6 05%0.1 98.7£19.7 342192 631.8£117.7 29.5+4.9 746.51338.9 7731244

Table 5. Effect of X-ray on the CBC in Sprague-Dawley Rat

Group WBC RBC HGB HCT MCV MCH
Gl 7.7%2.1 7.7£03 15.1£03 456109 59.1£28 19.6+0.6
G2 6623 77103 15.1+03 47718 624+27 199104
G3 64113 74104 149%0.6 46218 6237126 202£03
G4 66120 75103 14.8£0.7 46.613.7 62.01+3.8 19.7£0.5
G5 72%23 73%£02 14.6£0.5 454+12 623*1.8 20004
G6 3817 7.6£0.5 149109 46.6%3.1 61.1£23 19.6+0.3
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Fig. 4. The Histopathologic Finding of Testicle according to the Radiation Dose in Sprague-Dawley Rat
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The Effects of Rat’s Sperm Bioassay for Low Dose X-Ray

Gye Hwan Jin, Soo Young Min, Sang Bock Lee, Sam Yul Lee, Jong Bae Park” and Jun Haeng Lee
Department of Radiology, Nambu University, Department of Radiology, Juseong College

Abstract - In order to investigate the enhancement effects of low dose radiation on biological activation, this study applied low dose X-
ray to the whole body of male rats to find out whether hormesis is induced in male germ cells. Total 36 Sprague-Dawley(SD) rats as
experimental animal were subdivided into 6 groups(in 6 rats per group) such as control, 10 mGy, 20 mGy, 50 mGy, 100 mGy and 200
mGy radiation group All the groups showed slightly increasing number of sperms per 0.1g semen (14.216 x 10°, 13.901 x 105, 14.153 x
10°, 13.831 x10°, 14.137 x 10°, 14.677 x 10° respectively), and the motility of sperms amounted to 50.9%, 49.5%, 55.1%, 54.3%,
48.0% and 52.2% respectively. Particularly, compared to the control, the other 5 groups showed higher male hormone level, and the
microscopic observations of testicle tissues showed no vacuolization in seminiferous tubules and testis cells. In the results of this
experiment, no harmful effect was observed on Sprague-Dawley (SD) rats for which the dose of radiation was controlied as regulated
legally by the Ministry of Science and Technology and the Ministry of Health and Welfare. However, as these results were obtained
from a limited number of animals, we cannot maintain that the same effect will be observed in the human body. Therefore, there should
be further research on the effect on other animals and ultimately on the human body.

Keywords : Bioassay, Low Dose, X-ray, Sperm Count, Sperm Motility
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