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Effects of Yeonlyeonggobon-dan on the Blood
of Arsenic—-poisoned Rats
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ABSTRACT

Sodium arsenate and Yeonlyeonggobon-dan (nidnlinggiibéndan) extract (YGD), a herbal restorative
were treated p.o. 20 mg/kg and 500 mg/kg, respectively, and concurrently to rats, and examined the
biochemical parameters in blood. The values of white blood cell (WBC), red blood cell (RBC),
hemoglobin (Hgb) and hematocrit (Hct) in each group did not show significant variance. The value
of aspartate aminotrasferase (AST) of arsenic-treated group was increased for 2 weeks significantly
while that of the group of concurrent administration with YGD became low significantly compared
with arsenic-treated group and the value of alkaline phosphatase (ALP) of arsenic-treated group was
decreased while that of the group of concurrent administration with YGD was increased significantly
compared with arsenic-treated group. In arsenic-treated groups, the value of glucose (Glu), and those
of lactic dehydrogenase (LDH), blood urea nitrogen (BUN) and triglyceride (TG) were decreased

at first but increased later while the groups of concurrent administration with YGD showed sigmficant

recovery from the toxicity of arsenic.
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Table. 1. Effect of Yeonlyeonggobon—dan Extract on Blood in Arsenic—poisoned Rats

[ Groups Weeks | - WBC[O] RBC[107] Hoolg/dl ' | = tHotlel
1 6.1410.40 72120.10 14.910.10 42.2140.54
Control 2 6.21£0.31 7.6310.21 14.8120.54 4242£1.10
3 6.55£0.49 7.35£0.27 14.57+0.01 43.11x1.51
4 6.49+0.29 7.55£0.15 14.8410.21 42.52+0.48
1 7.000.11 7514031 14.3410.07 42.64+0.90
YGD 2 6.43+0.48 7.72£0.34 14.70£0.21 42.75+0.48
3 6.540.16 7242021 14.54+0.23 43.01:£1.02
4 6.900.62 7.42+0.19 14.62+0.39 43.23+0.63
1 6.7120.41 741£0.11 14.6410.14 42.11+1.11
As 2 6.62+1.39 7.54+0.20 15.02+1.02 43.45+1.64
3 6.91£1.12 7.8210.21 14.94+0.33 42.17+1.28
4 7.18+1.02 7.64:0.24 1475+1.21 43.20+1.24
1 7.01£1.01 7.61£0.41 14.56+0.11 43.10+1.20
As+YGD 2 6.52+1.15 754022 14.8210.91 43.11+1.32
3 6.71+1.54 7.8410.13 14.90£0.32 42.85:1.07
4 7.18+0.17 7.64+0.14 14.49+1.01 43.51£0.53

Each value is the mean+SE of 8-10 rats. WBC: white blood cell, RBC: red blood cell, Hgb: hemoglobin, Hct: hematocrit. Each
value is the meantSE of 8-10 rats. Rats were administered p.o. daily as follows; Control: 5.0 mi/kg of saline, As: 20 mg/kg of
Sodium arsenate solution, YGD: 500 mg/kg of Yecnlyeonggobon-dan ex. solution, As+YGD: 20 mg/kg of Sodium arsenate and
Yeonlyeonggobon-dan ex. (500 mg/kg) solution.

Table. 2. Effect of Yeonlyeonggobon—dan Extract on Biochemica! Parameters in Serum of Arsenic—poisoned Rats.

Groups Weeks AST[mg/L] ALP[mg/L] T-Plg/dL] AIG
1 71.9122.81 208.2+10.12 i 6.44+0.15 0.51£0.02
Contral 2 72312321 209.3+11.20 6.55+0.19 0.50+0.01
3 72.07+3.27 210.0+12.13 6.50+0.29 0.48+0.03
4 72.53+3.12 208.4+11.45 6.470.11 0.52+0.01
1 7343+4.15 211.1:12.21 6.41:0.19 0.52+0.01
vaD 2 72.1433.57 212.2+11.23 6.44+024 0.51+0.04
3 72.1845.11 213.1£12.13 6.500.10 0.48+0.02
4 73.11+342 210.4+14.19 6.47+0.12 0.50+0.01
1 91.70+4.24 208.4+10.24 6.43+0.22 047+0.03
As 2 101.41£5.21 166.2+12.21 6.51:0.10 0.50+0.02
3 99.71+5.32 150.3+12.31 6.67:0.21 0.53+0.04
4 94.11+5.21* 143.4+13.05%* 6.52+021 0.54+0.02
1 77.22+4.11 207.1+11.21 6.50+0.11 0.53+0.03
ASIYGD 2 86.90+5.22 192.2+10.11 6.5140.12 0.52+0.01
3 82.49+3.74 188.4+12.14 6.50+0.21 047+0.02
4 754242214 187.6+12.2144# 6.48+023 0.49+0.02

AST: aspartate aminotransferase, ALP: alkaline phosphatase, T-P: total protein, A/G: albumin/globulin ratio. Each value is the mean+SE
of 8-10 rats. Rats were administered p.o. daily as follows; Control: 5.0 mljkg of saline, As: 20 mg/kg of Sodium arsenate solution,
YGD: 500 mg/kg of Yeonlyeonggobon-dan ex. solution, As+YGD: 20 mg/kg of Sodium arsenate and Yeonlyeonggobon-dan ex.
(500 mg/kg) solution. Significant difference between control and As groups (*: p<0.05, **: p<0.01). Significant difference between
As groups and As+YGD groups (#: p<0.05, ## p<0.01).
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Each value is the mean=SE of 8-10 rats. Rats were administered
p.o. daily as follows; Control: 5.0 mi/kg of saline, As: 20 mg/kg
of Sodium arsenate solution, YGD: 500 mgkg of
Yeonlyeonggobon-dan ex. solution, As+YGD: 20 mg/kg of
Sodium arsenate and Yeonlyeonggobon-dan ex. (500 mg/kg)
solution. Significant difference between control and As groups
(*: p<0.05, **: p<0.01). Significant difference between As
groups and As+YGD groups (#: p<0.05).

Fig. 1. Effect of Yeonlyeonggobon—dan Extract on
Glucose (Glu) in Serum of Arsenic—poisoned
Rats.
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Each value is the mean+SE of 8-10 rats. Rats were administered
p.o. daily as follows; Control: 5.0 mi/kg of saline, As: 20 mg/kg
of Sodium arsenate solution, YGD: 500 mgkg of
Yeonlyeonggobon-dan ex. solution, As+YGD: 20 mgkg of
Sodium arsenate and Yeonlyeonggobon-dan ex. (500 mg/kg)
solution. Significant difference between control and As groups
(*: p<0.05, **: p<0.01). Significant difference between As
groups and As+YGD groups (##: p<0.01).

Fig. 2. Effect of Yeonlyeonggobon—dan Extract on
Lactic dehydrogenase (LDH) in Serum of
Arsenic—poisoned Rats.
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Each value is the mean+SE of 8-10 rats. Rats were administered p.o.
daily as follows; Control: 5.0 mifkg of saline, As: 20 mgfkg of Sodium
arsenate solution, YGD: 500 mg/kg of Yeonlyeonggobon-dan ex.
solution, As+YGD: 20 mgkg of Sodium arsenate and
Yeonlyeonggobon-dan ex. (500 mg/kg) solution. Significant
difference between control and As groups (**: p<0.01). Significant
difference between As groups and As+YGD groups (##: p<0.01).

Fig. 3. Effect of Yeonlyeonggobon—dan Extract on
Blood Urea Nitrogen (BUN) in Serum of
Arsenic—poisoned Rats.
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Each value is the meanzSE of 8-10 rats. Rats were administered
p.o. daily as follows; Control: 5.0 mi/kg of saline, As: 20 mg/kg
of Sodium arsenate solution, YGD: 500 mgkg of
Yeonlyeonggobon-dan ex. solution, As+YGD: 20 mgkg of
Sodium arsenate and Yeonlyeonggobon-dan ex. (500 mg/kg)
solution, Significant difference between control and As groups
(*: p<0.05). Significant difference between As groups and
As+YGD groups (##: p<0.01).

Fig. 4. Effect of Yeonlyeonggobon—dan Extract on
Triglyceride (TG) in Serum of Arsenic—poisoned
Rats.

3 F
7o Hske 348 23 ¥ 47} S-aminolevulinic
acid dehydratase (ALAD) $9] heme A&A a4
E A#gol = B33 white blood cell (WBC),
red blood cell (RBC), hemoglobin (Hgb) %
hematocrit (Het) & A<l &
3= YehiA 2 A 2
AEE 79 ALV #o] g Aoz Alg
ok mebA v 9% heme AEA
BRI YA E 12F o)A AV AFHES}

dAAe] ¥3le 243 A3} aspartate aminotransferase
(AST)+= cellular cytosoldl] ek &85l oA E

9] £z 5E hepatic disease, necrosis @

carcinoma® A4 4 9o As®} barbiturateo]
&) AST7l $7H571% gt} Alkaline phosphatase
(ALP)= phosphate$} esterd] 2%-S 7MEaists
FAE As, borate, ¥ phosphateo] ¢J3] #3}=c}
220

Glucose (Glu)& BlA FolFolA 45747 AL
Fedtded o] ZBE Hol HlA Fojo] o3
glucose-6-phosphatased] #4Jo| 27t Asld Ao
g AZtEw Foldk G4 93] pancreatic B-cell
o] zaHo] insulin #H|I7F A HAY EQF
insulins 2ol 9 A AHE s E d7E 3
g Aoz RoUY?,

Lactic (LDH)=  lactate®}
nicotinamide adenine dinucleotide (NAD)7} 2%
3te] pyruvate® W3A)7| = 8424 hydration,
shock, loss of blood % F7Fel 3]
od&ke wrom As Pb, thyroid hormone o 9]3j

A3t TGE glycerol3 A te] esterd o™
95%7} Az At HieA A fg F7t
s 2HE BAL Yo

dehydrogenase

2 protein A%

3

TEE TES dovle i wiRKmFE A
SHE EMIEASTE AF A v BALEA
742} 20 mg/kg 2 500 mg/kg ¥ ©E Foird &

o
mlo

5= WEBC, RBC, Hgb, Het 5 B8] 4504
= oE WE dehi gt 36 dehhe
Mahe ASTS] 3% 23704 270 57} shdout 4
CHEEORE m%?o:]i Fod g gaane o
Eh3, ALPS] A% WA AsHslvhrh i A
o WgFolx 11‘94/‘6] Q& Z7he vehich w3



Effects of Yeonlyeonggobon-dan on the Blood of Arsenic-poisoned Rats 49

Hla Fo] Al Glue A% Z7hstdew LDH, BUN,
TGE Z710lle A=A At whet Xx3] &
ZHE ], IEHREE AT S B AR Fo4 e 3
E3%E et

el 2

o] =E2 20099 w&H8|=F(
S AR/ B2 1 A BAI RS 20093hA =
A S MY SEATY] Ao olste] BT

A AR AT

‘

1. Diazbarriga Fernando, Liamas Edmundo, Jejia
Jose de Jesus, Carriales Leticia, Santoyo M.E,,
Yanez Leticia.

Lourdes Vega and

Interaction in rats.
Toxicology. 64: 191-203, 1990.
2. 53, =48 AL AYdAL pl70, 1995.

3. Kent Coddington. A review of arsenicals in

Arsenic-cadmium

biology. and Environmental
Chemistry. 111 281-290, 1986.
4. Webb DR, Sipes I1.G. and Carter D.E.

Comparative pulmonary toxicity of arsenide,

Toxicology

gallium(Ill) oxide, or arsenic(Ill) oxide
intratracheal instilled into rats. Toxicology and
applied Pharmacology. 3: 405-416, 1986.

5. Rom W.N. Environmental and occupational
medicine. University of New York. New York.
pp433-479. 1983.

6. Baxly M.N. Hood RD., Vedel G.C., Harrison
W.P. and Szczech GM. Prenatal toxicity of orally
administered sodium arsenite in mice. Bull
Environm. Contam. Toxicol. 26: 749-756, 1981.

7. Lawrence SW. and White DR. Arsenic

Poisoning in Rats. Southern Medical Journal.
731 198-208, 1980.
8. HEEE. BF&MIEFAF(E). RIEEL. p390,
2003.
9. ¥k, WEEE. BEILHMEL. p29, 59, 1994.
10. A1 A8 wrekstAsid. A BAE A&, pd0, 1988,
11. o)/del. AAA LA, HBAL M2, p62, 1987.

12. #5d. 9 - 3. g A&, plss,

13. dhzb=r wiwy|E A gdAT4A ML
pp375-382, 1992.

14. 73], sty 2. AJRAL A& pp277-278,
1990.

15. Ak FAUAE LT, AEAL AL p247, 412,
1975.

16. ¥EGRF pEATRO] ARY oW R Emie

el UlX]‘ FF. B3 visturehe, 1981

17. #HE. TEEAS ol ZLAF S ERMET
oA e 9 FEd=Ed, 2003,

18. ANE{h. IEaEIAST O] DR ARY B &1L
Eell MAE P BOCKERAREE, 2004.
19. Albert L. Lehninger. Lehninger Principles of
Biochemistry, 4th ed. Worth publisher, Inc.

New York, U.S.A. pp716-730, 2006.

20. Hayes A. Wallace. Principles and methods of
toxicology, 2nd ed. Raven Press. New York.
U.S.A. pp354-360. 1989.

21. Hodgson Ernest. Biochemical toxicology. 2nd
ed. Appleton & Lange New York. US.A.
pp221-235, 2005.

22. Calabrese C. Nutrtion and Environmental
Health. Wiley Interscience. New York. US.A.
pp538-545, 2006.

23. Bruce A. Fowler and Joseph B. Weisswerg.
Medical
Environmental Toxicology. 291: 1171-1174, 1974.

progress—Arsenic poisoning.



