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Single Dose Toxicity Studies of the Bamboo Salt (Jukyum) in Rats
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ABSTRACT : Though the bamboo salt, called as ‘JUKYUM” has been widely used in Korea as panacea, it's
toxicity were riot screened completely. To investigate the toxicity of bamboo salt, we compared with the tox-
icity of crude salt and reagent-grade NaCl by performing single dose oral toxicity test in SD rats. Crude
salt, natural sun-dried salt (crude salt}) production, was purchased from the western seashore of Korean
peninsular, and reagent-grade NaCl was purchased from Sigma company. Results of the single dose oral
toxicity tests on bamboo salt, crude salt and reagent-grade NaCl to SD rats are as follows, LD,, of bamboo
salt was 4174 mg/ig (male) and 4074 mg/kg (female), that of crude salt was 4871 mg/kg (male) and
4898mg/kg (female) and that of reagent-grade NaCl was 4247 mg/kg (male) and 4025 mg/kg (female),
respectively. There were little differences in clinical signs and gross legions among groups. Findings of
gross autopsy and necropsy of bamboo salt treated group were similar to gther groups.

Key Words : Bamboo salt (JUKYUM]), Single dose toxicity, Rats

L M £

92 ¢ IS w3 g2 Algke] B} who] o7k
e 7o R fedElMe A Rk )
2 AYE w4t 2 gk o, AL e we)
A8 FA2o2 A Yeigoh S99 A3 es g
HA % Aol | ZHE] WI7eelA wigero g
AMEA JA7ER] A7) BE AE A Ve Al ¥
ABE Je) AMEHI QT F499 Az das AYdy,
Aoy, v, AEFSE A a5 HdH9ES
Y3 AFeT B3 F AbE ArbER FYA Az
3 F, o]FA o} FME AF THAM wE FHL 75
FOUT IR )Tt Bl Al ®el 5= ATl 2
At vt AFH v FAE HEE Ao 9JR] ¢
3L 7FEel S8 wzke FHE AR VEE AAF gl
2] ¢ke}, ool B Aoz dA W FFEQ Sl

*To whom correspondence should be addressed

273

K

AT 23] FATYARE AAsle] 99 AL 3
Feraa) gt |

ILXZ % Y
1. A 23

AIHEAE FY9(AMNe] AlRE AEE A,
I EAL Al°Fg NaClt AL (A 99 d5)E AR
319320 0.5% sodium carboxymethyl cellulose(Na-CMC)
Sollol] FFAA 250 mg/m/Z. A5t AREBIE}

2. tlfiSE ¥ MS=Y

FUEALTL AP EEAYAIA AT SPREHY
A ) SDA A=T HEJREIAR ofiF A58
RS EAF AR of W ARtk Al
B ARIRE) FRARE FUsk AY S A



274

Zo] RS FHFBl oM, S5 A=A AHAZH.

3. AEHYY

7t & 22l d B B
317t 5 As s A SEol Al AFS

&A1, 7 A5 7P/l~r AAE A st 724 o

& olgslq ¥ HElE AAElEE 4 72 HAFe

A3 7k Afeli= ANOVA ALz FATH

Alslge}, S5 MNAAEL FBRAZEAY 2 A A

%’fl 23

AP tagRAH S o] 85}e] AABIE. Fof 43k A

AR Edeg  Foddyg  AFACER)

- (mg/kg) (mikg) 23 @A
1.2+ 0 25.0 5 5
2. o 8T 6250 25.0 5 5
3 FAFALFE 5000 20.0 5 5
i i o e 4000 16.0 5 5
5 TSH@!%%#-TL 3200 12.8 5 5
6. F A FoI&FF 2560 10.2 5 5

< qulAE A3 9 APEA] S8 5 T2l o}
e} o] F, AFF NaCldh AYHS 77 H s
7 6250 mgkgS 2 313, FHIE 1252 3] B, FF
23} 1) AT 7L AR, P ZZo)E 0.5% CMC-
Na 4-§& F3e}.

AFEAS T3] AA AR AFHAE
130~183 g ¥ 3 108~143 gol$lx, AL oF
A=t

/‘\
£
F2o

—_

L NBA 9 Al B

2E ARSI AT YA B 2 A BRS T
Poll= Fol F 6A17H B2 A Azl Fol 197
1471 19 1514 Bse

ct HEEY

Aol AM-E 28 Ald FEol Wil AHEAE Fo
24(0Y), T F 19, 39, 74, 1043} 144l AF
< A3

3} 2

AY FR F B COZ ulskm Aoksy 2 ¥
B A g o s AP B g3 D U] o)
A 55 S0 S BFNow ¥ A A
Z& 243k

oL AlEXI2S SHEH Xe|

Folol] 9t AF WHIE ZA43)] 9lsted Bartlett's
test for homogeneity of varianceZ A3 F one-way
analysis of variance test 3 Scheffe’s testg A48t o
Z7-3 A P8R Fod 7S vlasle], p<0.05 M
oJA3E #AsEY. LD,k Pharmacologic Calculation
System(Ver. 4.1; Springer-Verlag, NY, 1986)% ©|-8-3}
Litchfield-Wilcoxon'#ell 213}ed 95% A=A 2
Aot

. & o

1. LD, X2} ®|atE54t

7|. 7<O:l

78226250 mgkeg)el W 4 57, FAEET
(5000 mgrkg)e] A 557, FA 45, F5-LFT(4000 mg/
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Table 1. Mortality and LDs, values in rats treated orally with bamboo salt, NaCl and crude salt

S Dose Bamboo salt NaCl Crude salt
o (mg/kg) Mortality LDy, (mg/kg) Mortality LDs, (mg/kg) Mortality LDy, (mg/kg)
0 0/5 0/5 0/5
2650 0/5 0/s 0/5
Male 3200 1/5 4173 0/5 4247 0/5 4571
4000 /5 (3396.6~5126.2) 2/5 (3652.2~4938.2) 0/5 (3548.1~5754.4)
5000 5/5 4/5 4/5
6200 5/5 5/5 5/5
0 0/5 0/5 0/5
2650 0/5 0/5 . 0/5
Female 3200 0/5 4074 /s 4025 0/5 4898
4000 2/5 (3235.9~5128.6) 2/5 (3389.5~4779.6) 0/5 (3715.4~6456.5)
5000 5/5 5/5 2/5
6200 5/5 5/5 5/5

( ): 95% confidence limit.
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Table 2. Clinical signs in rats treated orally with bamboo salt, NaCl and crude salt

Bamboo salt after administration NaCl after administration Crude salt after administration

Dose Clinical
eX .

(mg/kg) S sign hours days hours days hours days

123456 12 -13 123456 12 -13 123456 12 -13
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M : male, F : female.
SS : Soft Stool, D : Diarrhea, PU : Polyuria, DM : Decreased Motor Activity, T : Tremor, - : Normal.
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LD, A 95%A1SZHA A $71& 4173 mgkg, A2
4898 mg/kgel At YASAC 2= AIPEA Fo F 30
B o|F BE FojFoM Se)E o g, AL o
w, $5A 7tast AY ol Ao Fo 19 Foll
= Al RS Ag A ZE AL AL 3
=59 H(Table 2).

Al

Lt Al2tE NaCl

7 157} ol Y 303A] 2A]2F Abolel] Al
(Table 1). |2HE] Litchfield-Wilcoxonell wel AHE3k
LD AE 95% AlZ|HAloA 4712 4247 mg/kg, A=
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B o]F BE R 43 - e o, Al o
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F| 876250 mgke)] b I 55, A
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Ch Md

AR50 mghgl F5 7 5T FAHEAFT

Table 3. Changes of body weights in rats orally with Bamboo salt, Crude salt and NaCl (Unit : g)

Group Day DO D1 D3 D7 D10 D14
Con. Male °158.40£15.76(5) 171.80+18.29(5) 183.40£19.41(5) 228.00+20.06(5) 250.40£18.93(5) 258.60+19.35(5)
(nothing) Female 116.00+ 6.40(5) 129.40+ 5.22(5) 141.60+ 6.91(5) 157.80+ 8.73(5) 171.40+ 9.50(5) 169.60 11.80(5)
CMC.N Male 157.40+20.66(5) 175.00+22.03(5) 191.60+24.75(5) 209.40£21.17(5) 237.40+25.83(5) 241.00+21.01(5)
-Na
Female 12520+ 3.11(5) 135.80x 2.95(5) 146.20+ 3.70(5) 157.80+ 4.38(5) 169.80x 3.11(5) 169.00+ 4.74(5)
2560mg/ Male 161.60£1647(5) 177.80£15.93(5) 197.2016.84(5) 230.40£19.44(5) 255.80+16.62(5) 258.80+15.74(5)
1024 ml/kg Female 129.60+ 7.80(5) 135.60+ 3.21(5) 145.60+ 2.88(5) 163.40+ 8.05(5) 172.20£12.76(5) 172.60£12.07(5)
3200mg/ Male 154.80£11.73(5) 168.75£12.97(4) 187.50x11.36(4) 218.75x14.73(4) 242.00£11.34(4) 249.75+12.50(4)
128 mikg Female 12240+ 8.08(5) 131.40+ 6.62(5) 142.20% 6.50(5) 155.60+ 9.07(5) 169.60£12.01(5) 168.80+12.54(5)
Bamboo 4000mg/  Male 158.20+18.59(5) 163.75+21.33(4) 180.50+22.59(4) 217.00+23.99(4) 246.25225.45(4) 256.75+22.40(4)
salt 16 mi/kg Female 129.40% 6.19(5) 132.33x 6.03(3) 143.67+ 4.73(3) 159.00x 3.61(3) 167.67= 5.51(3) 167.33x 4.51(3)
5000 mg/  Male 154.40£16.27(5) 108.00+ 0.00(1)
20 m/kg  Female 133.40x 5.03(5)
6250mg/  Male 160.00+20.42(5)
25ml/kg Female 131.20+ 8.23(5)
2560mg/ Male 165.00x 8.80(5) 181.20+11.54(5) 203.00x14.71(5) 237.00£15.41(5) 263.20+19.10(5) 266.00+16.75(5)
1024 ml/kg Female 129.60x 6.95(5) 139.00x 5.92(5) 150.60+ 7.40(5) 162.20x+ 5.81(5) 176.40+ 8.50(5) 175.80+ 6.72(5)
3200mg/  Male 155.40£10.60(5) 170.40% 9.66(5) 189.60x11.37(5) 225.40+10.55(5) 251.00+15.44(5) 258.00+15.36(5)
12.8 ml/kg Female 125.80x11.63(5) 136.00«11.14(5) 147.00+12.21(5) 163.00£11.94(5) 17420+ 8.67(5) 173.20£10.13(5)
4000 mg/ Male 144.00£16.61(5) 155.40£14.40(5) 175.00£15.92(5) 211.00x17.31(5) 233.60+18.39(5) 236.60+14.60(5)
16 mi/kg Female 122.00+ 5.34(5) 133.00x 7.21(5) 145.20% 7.26(5) 164.20x12.72(5) 171.60+13.63(5) 172.40+10.50(5)
5000mg/ Male 156.80£13.29(5) 152.00% 0.00(1) 164.00+ 0.00(1) 201.00+ 0.00(1) 226.00+ 0.00(1) 235.00x 0.00(1)
20mi/kg Female 127.20% 6.53(5) 131.67+ 8.96(3) 145.33x 9.24(3) 159.67+ 9.07(3) 167.00x15.00(3) 170.00+13.08(3)
6250 mg/  Male 151.40£10.74(5)
Crulde 25mi/kg Female 132.00+ 7.97(5)
salt
NaCl 2560mg/  Male 165.40+13.89(5) 180.80+11.34(5) 200.60x11.44(5) 232.80£10.92(5) 258.40+12.32(5) 265.40+12.68(5)
1024 ml/kg Female 118.40x15.03(5) 126.60+16.86(5) 138.00+17.18(5) 153.60+18.31(5) 162.00+18.72(5) 162.40x17.10(5)
3200mg/ Male 165.40£1545(5) 166.00£20.43(5) 185.20+22.98(5) 225.80+26.09(5) 246.80+28.98(5) 250.80+26.98(5)
128 mi/kg Female 127.80+ 8.44(5) 136.50£13.33(4) 144.50+12.07(4) 158.50+10.47(4) 166.25x15.00(4) 168.25+13.05(4)
4000 mg/ Male 154.60+ 3.78(5) 166.67+10.12(3) 183.67x12.66(3) 221.67£12.10(3) 240.33x 7.37(3) 249.67% 6.66(3)
16 mi/kg Female 133.80x 7.09(5) 152.67+ 6.66(3) 152.67+ 6.66(3) 172.00x 5.57(3) 180.00+ 5.29(3) 181.00% 2.65(3)
5000mg/ Male 153.40£15.50(5) 179.00+ 0.00(1) 205.00x 0.00(1) 242.00+ 0.00(1) 271.00+ 0.00(1) 277.00+ 0.00(1)
20 m//kg  Female 12540+ 9.18(5)
6250 mg/  Male 151.00+13.86(5)
25ml/kg Female 127.40% 4.98(5)

°Mean=SD (n : the number of animals).
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