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Effect of Saponin Fraction from Platycodon grandiflorum on
Clinical Chemical Changes in TCDD
(2,3,7,8-Tetrachlorodibenzo-p-dioxin)-induced Rat Toxicity

Yi-Seong Kwak"*, You-Jin Moon"*, Jong-Soo Kyung"**,
Tae-Hwan Kim>" and Man Hee Rhee> ™

'R&D Headquarters, Korean Ginseng Cooperation, Daejeon 34520, Korea
ZCollege of Veterinary Medicine, Kyungpook National University, Daegu 41566 Korea

This study was carried out to investigate the protective effect of crude saponin from Platycodon grandiflorum on Clinical
chemical parameters in male rats acutely exposed to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). Crude saponin was
prepared from Korean Platycodon grandiflorum with Diaion HP-20 adsorption chromatography after extraction of 80%
ethanol at 75 C. The crude saponin was confirmed by thin layer chrmatography. When compared with ginseng saponins,
the crude saponin had both a few number of saponins and a broad distribution. Forty male rats (200120 g) were divided
into 4 groups. Normal control (NC) group received vehicle and saline; TCDD-treated (TT) group received TCDD (40 pg/
kg, single dose) intraperitoneally; Platycodon grandiflorum saponin (PG5 and PG10) groups received crude saponin 5 mg/
kg and 10 mg/kg (p.o), respectively, for 2 weeks before 1 week of TCDD-exposure. Increase of body weight was retarded
greatly by TCDD-exposure. Body weight of animals in TT group was significantly decrease after 2 days of TCDD-
exposure. However, body weights of animals in PG groups increased through the experimental perimental period,
although the increasing rate was slower than that of NC group. Increases in contents of blood glucose, total cholesterol
and triglyceride (TG) and activities of amylase, lipase, AST, ALT and LDH by toxic action of TCDD were significantly
attenuated by crude saponin from Platycodon grandiflorum (P<0.05). In conclusion, these results suggest that crude
saponin prepared from Korean Platycodon grandiflorum might be a member of useful protective agents against TCDD,
which is one of the environmental hormones.
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Fig. 1. Protocol for the treatment of TCDD and crude saponin
from Platycodon grandiflorum. Normal control (NC group) rats
received vehicle (corn oil and small amount of acetone containing
trace amount of dimethylsulfoxide) and saline. TCDD-treated (TT
group) rats received TCDD and saline. Saponin from Platycodon
grandiflorum was p.o. administered before 1 week TCDD-exposure
with a dose of 5 mg/kg (PG5 group) and 10 mg/kg (PG10 group).
Each group consists of 10 male rats. TCDD was injected (i.p.) at
the first week of the experiment at a single dose of 40 pg/kg,b.w.
Crude saponin from Platycodon grandiflorum was adminstered at
daily dose of 5 mg/kg or 10 mg/kg for 4 weeks, respectively.
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Fig. 2. TLC patterns of saponin fractions isolated from
Platycodon grandiflorum. Each sample was added to TLC silica
gel plate in a certain amount and was developed with a developing
solvent, and then developed with 30% H,SO, solution. The saponin
spot was confirmed in a dry oven at 110C. *ST: Standard of gin-
seng saponins, A: Saponin fraction from water extract of Platycodon
grandiflorum, B: Saponin fraction from 80% ethanol extract of
Platycodon grandiflorum.
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Fig. 3. Effect of crude saponin from Platycodon grandiflorum on
body weight changes in male rats exposed to TCDD.
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Table 1. Effect of crude saponin from Platycodon grandiflorum on organ weights in male rats exposed to TCDD

Group (n=10) Testis (g) Liver (g) Kidney (g) Spleen (g)
NC 3.45+0.30 10.48+0.74 2.15£0.26 0.80£0.20
TT 3.00£0.39" 7.8241.50" 2.14£0.17 0.49+0.15™
PG5 3.30+0.12" 10.10£2.00™" 2.20%0.30 0.62%0.10
PG10 3.35+0.18% 10.35+1.69™ 2.1940.20 0.70£0.17

Data were Presented as mean + SD indicates P<0.05, * indicates P<0.01, ** mdlcates P<0.001 as compared to NC, whereas ~ indicates

P<0.05,  indicates P<0. 01

" indicates P<0.001 as compared to TT. Note on group" designations are the same as in Fig. 1

Table 2. Effect of crude saponin from Platycodon grandiflorum on blood hematologic parameters in male rats exposed to TCDD

Group (n=10) WBC (10%/uL) RBC (10%/uL) HCT (%) HGB (g/dL) PLT (10°/uL)
NC 9.18+3.10 6.45+1.66 31.8448.42 11.0743.50 722.30%103.13
TT 33.88423.98 8.05+1.79 40.45+4.00 15.87%1.50 289.25+124.05"
PG5 18.34£3.22 7.10£1.01 38.02%3.35 14.70£0.80 641.00%50.08""
PG10 17.10£5.10 6.90£0.99 38.27+2.45 14.44+0.71 684.70+105.12"

Data were presented as mean £ SD.

indicates P<0.001 as compared to NC, whereas -

indicates P<0.001 as compared to TT. Note

on group designations are the same as in Fig. 1. WBC: white blood cell, RBC: red blood cell, HCT: hematocrit, HGB: hemoglobin, PLT:

platelet
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o7l uie} o] TCDD Foiv % A g9 &
Ag F7H2 gt AN ET(NC)S] TC (total chole-
sterol) 3HS- 50.30+5.44 mg/dLolA] TCDD F-o(TT+r)
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Table 3. Effect of crude saponin from Platycodon grandiflorum on lipid and glucose metabolism related parameters in male rats exposed

to TCDD
Group Triglyceride T.C. LDL-C HDL-C Glucose Amylase
(n=10) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) U/L)
NC 70.27+18.40 50.30t5.44 2.95+1.50 37.101£4.32 160.40+17.83 5,117.00£480.10
TT 92.47142.70 113.70£58.20 13.80£5.80 41.00£18.59 92.23+35.02 2,820.82+398.59"
PG5 87.12+39.66 69.431+20.18 6.70+4.45 42.23%11.55 133.57£18.60 4,542.43i853.30w>‘=
PG10 76.301+36.30 66.47%+17.30 6.50+4.40 40.30+8.88 150.00%£30.72 4,689.30+965.55"

## indicates P<0.001 as compared to NC, whereas "

indicates P<0.001 as compared to TT. Note on group designations are the same as

in Fig. 1. T.C: total cholesterol, LDL-C: low density lipoprotein cholesterol, HDL-C: highdensity lipoprotein cholesterol. The values are

expressed as mean £ S.D.

69.43120.18 2 66.47£17.30 mg/dLZ Z}Z} 38.0 & 32.1%
=7Vl 714 TCDDe®l 23k cholesterol®] =715 A|5h=
o2 e} LDL-C (low density lipoprotein cholesterol)
SHFE TCDD TS0 7H(TT)S Atz ] 367.8%
Z7Vslg o EebA] ZAREY FoliH(PGS, PGL0)S 212t
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Wtk ey amylase ©]9] AN BE &0 &

AA frede AEE R ek

TCDD®] Fi+= guinea pig 2 H(rapell U] 5 5
ZJ A (triglyceride, TG) % % 22| 2~¥lE(total cholesterol,
TO)Q AAZ T7H8 Z3htar Bargl vl gltk(Poland
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1.88 TU/LAIA TToll A& 26.33£5.06 TULE 29.4% o
bt o =k ZAREW FoTH(PGS, 10)014 = 2
) f‘ﬂ%l 19.00+2.81 % 19.6143.70 IULZE A4+ thy)
6.6% = 3.6% 1FAsty SHSIIE AAele a9E U
ERfiglel. whH TCDD o1& 7+4%¥ LDH (lactate dehy-
drogenase) €4 2 UA (uric acid) &2 LA A2
Fol2 2 syt #EEA] ZAUTHTable 4).
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Table 4. Effect of crude saponin from Platycodon grandiflorum on cardiac renal function parameters and LDH value in male rats exposed

to TCDD
Group (n=10) LDH (IU/L) CK (IU/L) CRE (mg/dL) BUN (mg/dL) UA (mg/dL)
NC 996.30-£447.08 245.12+86.02 0.62£0.10 2035+1.88 1.8640.29
TT 810.73+420.25 89.33£79.78 0.38+0.14 26.33£5.06 1.6540.57
PG5 819.50+570.51 199.23482.20 0.5840.21 19.00+2.81 1.5540.30
PG10 877.24+512.40 200.57+90.87 0.5740.29 19.6143.70 1.5740.85

The values are expressed as mean = S.D. LDH: lactate dehydrogenase, CK: creatinine kinase, CRE: creatinine, BUN: blood urea nitrogen,

UA: uric acid. Note on group designations are the same as in Fig. 1

Table 5. Effect of crude saponin from Platycodon grandiflorum on liver function realated parameters in male rats exposed to TCDD

Group (n=10) TP (g/dL) Albumin (g/dL) AST (IU/L) ALT (IU/L) ALP (IU/L)
NC 7.1540.18 3.26+0.21 130.70£16.10 138.10£51.01 360.65+111.00
TT 6.90+1.45 4204220 610.23£70.38" 69.80%30.29 352.05£165.10
PG5 8.02+0.56 3.04£0.29 174.50+£16.51™ 70.28+10.51 360.17%130.12
PG10 7.9040.44 3.01£0.30 180.11£90.71" 69.70£14.60 351.57+102.44

## indicates P<0.001 as compared to NC, whereas " indicates P<0.001 as compared to TT. The values are expressed as mean £ S.D.
TP: total protein, AST: aspartate transferase, ALT: alanine amino-transferase, ALP: alkaline phosphatase. Note on group designations are

the same as in Fig. 1

Table 6. Effect of crude saponin from Platycodon grandiflorum on inorganic ions of blood in male rats exposed to TCDD

Group (n=10) Ca>" (mg/dL) P** (mg/dL) Fe** (mg/dL) TIBC (mg/dL)
NC 16.60%+1.87 16.15%1.80 96.28440.78 660.10270.88
TT 14.45+1.20 10.52+2.50 280.5060.50"* 590.27+89.42%
PG5 14.01+1.12 12.4540.69 279.17+80.14 650.27+70.51"
PG10 14.08+1.50 12.35%1.60 281.7149.01 659.29499.21™

# indicates P<0.01, " indicates P<0.001 as compared to NC, whereas * indicates P<0.05, ™" indicates P<0.01 as compared to TT. The
values are expressed as mean = S.D. TIBC: total iron binding capacity. The inorganic ions of blood were measured by AVL9180
Electrolyte Analyzer. Note on group designations are the same as in Fig. 1
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