k313 A 4324 A 5% 351~361 (1988)
Yakhak Hoeji Vol. 32,

Paraquat =M 0| O|x|l=

7

o

sk .

Glycyrrhizin2] S1}

A

o]
=

AEAA S o3
(Received September 10, 1888)

Effect of Glycyrrhizin on Paraquat Intoxication

Yeon Pan Kim and Sa Uk Hong
College of pharmacy, Sung Kyun Kwan University, Suwon, 440-746, Korea

Abstract—The herbicide, paraquat, has

caused numerous poisonings in man and farm

animals since its interoduction. Althought the lungs are the primary sites of toxicological

effect, other organs are also damaged,

such as liver,

heart, and kidney. The biochemical

mechanisms responsible for the toxicity of the herbicide are not clearly understood. The pur-
pose of the present study was to determine the hepatotoxity of paraquat in rats and the effects

of glycyrrhizin on the paraquat toxicity.

The experimental results are the followings.
1. The values of serum AST, ALT, LDH, ALP, glucose, and cholesterol were significantly
increased in the paraquat administered group.
2. The TBA values in serum and liver were also increased in the treated group.
3. The biochemical parameters of serum, such as AST, ALT, LDH and TBA values, were
significantly low in the paraquat plus glycyrrhizin group in comparison with that of the

paraquat only.

The above results suggest that the glycyrrhizin, somehow, detoxify the hepa to toxicity of

paraquat in the experimenta-animals.

TR BREH[Q] paraquat®] RSl Eindel
vhe}l paraquat® FHHE RS BT 5159
¥ A} &£ paraquate] A AR RAL
2 Q% AmpE 29 d7 fEE 2 ek e

paraquat rhFge] #g JAA AL &D
BEE A A Fo) BNRS =74 llEj}:é
doy|a 2~3H #Hele g BERES 9
s A MR 2 A e el AUH =& tP
ol o & A% ASE 5~80 ol Hm, BB
2 EE olol A MR A AdE JEREe] v FH
fufiE (cyanosis) & o o 7k ok, REE BB
Wied A= weidk BET Y BiEE Lo
7)=® paraquat 1~100pgS §4 < = &FHER
Aot el FfRR9el  MBIBERIES RHEo|
T Aotz = o] 9ok ” paraquate] HiE
5 BEY el A paraquatr} 1mg/hr DL E B
HAWV s BES) 0. 1pg/ml Blke] = AF

{
o
L
4

351

Mgk BEDECT B438 Jdcha g8

paraquat?] BB HE DA o2 fifiel A
EBER Sfs L EHRN PR it
Al A 20~30450] Bhar = o] glet.?

paraquat’= EHiEEI A DNA &R A= #
FsgdEe A (KBEAE ¥ @bt o
ths &}, 1 =3 mixed function oxidase®] #%
fholl 43¢ F9 HMEA NAD-PHE
1RiEste] $EREAYo = ko) Wind
kd 9}‘14,‘ 1

paraquat rhie] 3k PEE T2 HRKE
B Eel A ol Fd e #3 e 9
F2 3o W APl gheh. 2y o) F
o] K] Wa SR Hs oFd WE
Bhn] MR, BF 2 Bl 3 BHEBEY WE
9} paruquat fgF %] #A3 HWhE FH R
.

aBE

F3



352 A od ez

uleba 2 e Fwlel paraquat rhiel] <
3 rato] myEH 2 Bl v X e Bk
ot obgd BEENY M, ik DL B
fERSW193 g o] ge] <ozl HEY X
B4rel glycyrrhizino] paraquat®] FHkel =]
= 9FE mEtshe Hmde mRE 451
olo #h453l= upol ot

R B 5 &

1. RE®HY 2 EYHREAE—EE 2006
49 A3 HEM: Sprague-Dawley® 33 E F
LY HRKERE 457 FEEs ERERE
ﬂ%/‘] 2 g 8~10mtE & —FfoE Fo v
3 e ERitez TR

ﬁ?ﬂiﬁﬁi—z‘?}ﬂiﬁ 22%, &A% 30%, &4
$ 6%, 3% 9%, Ca 0.6%, P 0.4%

A) POR1EH B —paraquat dichloride 42%
KW (LT PQer #B3) ¢ salineo 2 3] 4 3o
0.2% ¢H o2 g b AF kg 10mg1¥&
4B Aoz A% 43 EERY RKERETS,

B) PQ &R 13 HHEHFH—PQE salined] &
diste] 10, 20 B 30mg/kgd: A7 3%Fe] HER
By el SRS #0245kl RS
At

C) PQ % glycyrrhizin §ERHEFEUAT A
PrEazeol 2F %) —PQ 10, 20, 30mg/kgg 7
7k sl 1E #8% A F glyeyrrhizin dipo-
tassium salt(LLF GLC=: #83) 96% % saline
o &3t 2% Ldew I 2 AF kg
100mg S % HERBWRES BikRd PQ #H &
% PrA BrERstsch

2. BE, Y TR ERAT-EBRA rat
o HEEMAE A3 F EHABRAA HF
gk Ad F fFst BES 0.9% NaCl #%
o2 FAFesle mKE BRES g A&

I BEBMLE A S

3. FF U EHC| microsome H#|2| syRE—=
23 B 2 B#-S 0.25M sucrose o] homo-
genizer AJ ATk 10~20%9 B+ homogenate®
Kamath&? o] k& g2 d Cinti &9 J5k

uu

)

o whel zAded MLSET o 2 pelletd
microsome 4l B {# A .

4 Cytochrome P-450 & &% —microsome

#IN9) cytochrome P-450 4 & #HlE-S Omura

9} Sato?®¢] Fk-S Fzam Takashis?d o] i
ool #3lel 223 % difference spectrophoto-
metry 2 450nm$}  500nmel A WILES HESt
I 71 #2585 molar extinction differenceZ 104
mM™! cm™12 3o cytochrome P-4509 &8-S
stsesi e

5. NADPH-cytochrome ¢ reductase2| &
Al —Master 4209) Jpkg sty Mazel
29 Jigkol #este] ZAT # 550nmel A 1%
749 BIEEE JESZ molar extinction diffe-
rence® 19, ImM! cm'& 3}y NADPH-cyto-
chrome ¢ reductased] H#:-S sHE I

6. Microsomal protein2| & &38|%E—micro-
somal BEHE&EL Lowry%™ 9] Jjko| #Es}
o EESF T

7. BE{LAEES Al

1) B microsome &R BERAIEE WE
rat microsome 4r#] 0.2ml-2 gt Oishi*” 9
Jikel #3lo] &g £ 532nmell A WLEE
st et

B -S 1, 1, 3, 3, ~tetramethoxy propane 5n
moleg- f# fI3t ol et

2) Serum w9 BEELIEEAIGE—rat serum.
0.1mle] 0.4mle] AFAMWKE jnste] Yagi®
9 ko] Y] =Ad # Spectrofluoropho-
tometer 2 emission ¥}7 515nm, exitation s}3
553nme] A & #lsEstA o

8. mikHEel £{2H Eﬁ;ﬁiﬁﬁ“xﬂﬁé‘?} rat
M-S Ao 3087 Wxd & 2, 000890 A
2027 QAEHAA AL [MiES autoanalyzer
(Impact 400E, Gilfordfit) & fEFste M-S
st ek

" B R R

1. Paraquat R{E#80N °[5 #ik
w2 o BEY mEst—-PQ REHRR
J. Pharm. Soc. Korea



?araquat =46 1A e Giycyrrhiziné] e 353

Table 1. Effect of paraquat (PQ) on body weights
in rats.

Times Control VP(%) PQ-treated VP(%)

0 197.515.30 201.3£8.59

1 197.9+8.69 +0.2 189.8+10.39 —5.7
2 200.318.47 +1.4 185.4+10.47 7.9
3 202.7k7.65 +2.6 183.8+#:12.12  —8.7

4 206.4%9.15 +4.5 179.8::10.89 —10.7

Each vme—}; the meaHHESE of 8~10 rats.
VP : Variation percent

Table 2. Effect of paraquat on the liver and kidney
weights per body weight ratio(%) in rats

Times Liver/b.w. VP(%) Kidney/b.w. VP(%)
0 4,15%0.139 1.03=:0. 038
1 4.13%0.134 —0.48 1.0140.032 —1.94
2 4.071:0.142 —1.93 0.99+0.031 —3.88
3 4.0240.113 —3.13 0.98470.028 —4.85
4 3.92%0.132 —b.54 0.967:0.033 —6.80

Each value is the mean-=SE of 8~10 rats.
VP : Variation percent b.w. : Body weight
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Table. 3 Effect of paraquat on the the biochemical parameters in serum of rats.

Biochem. para. Times 0 1 2 3 4
AST(U/L) 105. 46. 04 153. 743, 94%* 163.8+7.33%* 179, 46, 80%* 180. 54, 62**
ALT(U/L) 52.14-3.04 79.7+3.13%* 85. 243, 65 104. 245, 20%* 113.244, 24**
LDH(U/L) 383.0+21.28 508.6-£27.03%*  870.3:£38.60**  801.6124.54**  780.6::25. 74**
ALP(U/L) 221.2414.67 235.4:10. 66 250.4+19.18 254.0+15.65 259,2+12.62
BUN(mg/dl) 18.91+1.13 22.1+0.57 22.2+1,87 23.1%+1.57 29. 01, 11%%*
TG (mg/dl) 70.11+3.97 60.712.87 59.8:+2.23 52.8+3. 36%* 47.1+1, 89**
Glucose(mg/dl) 102.0:6.37 125.01+13.67 145. 3414, 24* 149, 9+7, 87** 169. 2249, 04**
Cholesterol 50,5+2.32 56.713.14 62.4+2. 83* 56.8:-1.99 55.6:-2. 43
(mg/dl)

TP(g/dl) 6.910.15 7.4%+0.15* 7.240.06 7.2%0.07 7.14+0.19
Albumin(g/dl) 3.5+0.14 3.610.12 3.840.15 3.7£0.15 3.72£0.13
A/G ratio 1.2+0.08 1.14:0.07 1.2+0.10 1.24:0.12 1.3%0.13
Each value is the mean+SE of 8~10 rats.
Significant difference between control and paraquat group. (*, p<0.05, **, p<{0.01)
Table 4. Effect of paraquat on hepatic and renal microsomal cytochrome P-450 contents, and NADPH-

cytochrome c reductase activity in rats.

Times Ttems Microsomal ctyochrome P-450 NADPH-cytochrome ¢ reductase
Liver Kidney Liver Kidney
0 0.7760. 0343 0.23530.0113 129.5+5.95 12.6520. 450
1 0.70940. 0414 0.27410. 0192 112.646.46 12.5610.520
2 0.632+0. 0318* 0.251£0.0131 93.4+5,13** 12.06+0. 422
3 0.6100.0263**  0.224-+0.0138 90.643.97*%  12.264+0.334
4 0.584+0. 0253%* 0.22140. 0147 81. 75, 46** 12.92--0. 558

Each value is the mean+SE of 8~10 rats.
Significant difference between control and paraquat group. (¥, p<0.05, **, p<0.01)
Unit : cytochrome P-450(n mole/mg protein)

NADPH-cytochrome ¢ reductase(n mole cyt. ¢. reduced/min/mg protein)

Table 5. Effect of paraquat on hepatic and renal
microsomal protein concentration(mg/g wet

weight) in rats.

Times Liver VP(%) Kidney VP(%)
0 21.6+0.54 — 18.940.47 —
1 21.3+0.63 —1.39 19.0+0.60 —0.53
2 21.1+0.58% —2.31 18.7-:0.66** —1.06
3 20.8%+0.71** —3.70 18.6%0.50%* —1.59
4 20.5%0.68** —5.09 18.6X0.69%* —1.59

Each value is the

mean-+SE 8~10 rats.

Significant difference between control and paraquat

group. (**, p<0.01)
VP : Variation percent

Table 6. Effect of paraquat on serum and hepatic
microsomal TBA value in rats.

Times serum VP(%)

Liver VP(%)

0 2.55:0.105 —
1 3.14:0.104*

2 3.45:0.099%*
3 3.2840.096%*
4 3.60%0.147%*

+23.14 1.
+35.29 2.4120.066%*
+28.63 2.53::0. 089%*
+41.18 2.4710. 094**

1.3520. 032 —

8140. 070%* +34.07
~+78.52
+87.41

+-82.96

Each value is the mean+SE of 8~10 rats.
Significant difference between control and paraquat
group. (¥, p<0.05, **, p<0.01)

Unit : Serum(n mol/ml), Liver(nmol/mg protein)

VP : Variation percent

J. Pharm. Soc. Korea
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Table 7. Effect of paraquat and glycyrrhizin on body weight, liver and kidney weight per body weight

ratio(%) in rats.

Groups Initial b.w. Final b.w. Liver/b.w. VP(%) Kidney/b.w. VP(%)
Control 197.5% 5.30 197. 9+ 4.15%+0.139  — 1.0320. 038 —
GLC(100mg/kg) only 188,04 7.65 184. 1+ 4.36+0.172  — 1.05-=0.035 —
PQ(10mg/kg) only 201.3+ 8.59 189.8-:10.39  4.1310.134 —0.48  1.01%0.032 ~—1.94
PO(10mg/kg) +- 183.8--12. 28 175.0+10.39  4.204:0.158 —3.67  1.05:£0.031 —
GLC(100mg/kg)

PQ(20mg/kg) only 184. 0% 4.47 168. 4= 4,1240.142 —0.72  0.98%0.036  —4.58
PO(20mg/kg) + 181.9+ 6.81 169. 2+ 4.1740.144 —4.36  1.0230.035 —2.86
GLC(100mg/kg)
PQ(30mg/kg) only 180. 0= 3.82 157.5+ 4,100,109 —1.20  0.971:0.030 —5.83
PQ(30mg/kg) + 213.14:10.99 101.9413.06  4.11+0.178 —5.73  1.02%0.043  —2.86
GLC(100mg/kg)

Each value is the mean+SE of 8~10 rats. VP : Variation percent, b.w. : Body weight

Table 8. Effect of paraquat and glycyrrhizin on biochemical parameters in serum of rats.

Groups AST ALT LDH ALP BU TG Cholesterol TP Albumin A/G
(U/L) (U/L) (U/L) (U/L) (mg/dl) (mg/dD) (mg/dl) (g/dl) (g/dl) ratio

Control 105.4  52.1 383.0 221.2  18.9 70.1  50.5 7.3 3.5 1.2
+6.04 =3.04 +21.28 +14.67 *1.13 £3.97 +£2.32 +0.27 +0.14 =+0.08

GLC(100mg/kg) only  98.4 52.3 386.9 216.9 19.2 71.2  42.6 7.4 3.6 1.1
+5.72  +1.63 +16.51 + 8.86 +0.94 +3.63 £1.08*% +0.29 =+0.09 =+0.09

PQ(10mg/kg) only 153.7 79.7 508.6 235.4 22,1 60.7  56.7 7.4 3.6 1.1
+3.94 3,13 £27.03 £10.66 0,57 =+2.87 +£3.14 £0.15 £0.12 =£0.07

PQ(10mg/kg) + 120.5 59.3 493.5 220.1 19.3 62.1  53.3 8.2 5.7 1.2
GLC(100mg/kg) +5.63% 1.40"*+27.63 & 7.40 +0.56 +3.04 +2.82 *£0.35 £0.32%"10.05
PQ(20mg/kg) only 171.8 84.6 618.5 304.8 23.4 59.6  67.5 7.5 3.8 1.2
+11.20 £2.68 +£22.00 +£53.18 +1.01 ==2.55 4,57 £0.28 £0.17 =£0.10

PQ(20mg/kg) + 160.3  64.5 556.1 243.2  19.8 64.8  57.3 8.2 6.8 1.2
GLC(100mg/kg) +7.16 FI1.51%¥%1+38,90 +9,09% £1.18*% 1,94 =+2.56 :£0.23 =0.24**+0.06
PQ(30mg/kg) only 206.3  93.0 7249 322.8 20.4 53.7  69.8 7.5 3.6 1.1
+5.98 £5.20 +12.04 +66.56 +1.14 +2.68 +£2.97 +0.16 =0.07 =0.02

PQ(30mg/kg) + 186.8 72.9 588.0 257.4  20.4 62.1  64.7 8.7 6.9 1.3
GLC(100mg/kg) k7,95 =4,29% 24, 53%¥F 6, 60% :1.88 6,07 £2.68 0.29% 0,17¥%10.05

Each value is the mean=SE of 8~10 rats.

Significant difference between paraquat and paraquat-+glycyrrhizin group. (*, p<{0.05, **, p<{0.01)
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Table 9. Effect of paraquat and glycyrrhizin on hepatic and renal microsomal cytochrome P-450 con-
tents, and NADPH-cytochrome ¢ reductase activity in rats.

Groups Ttems cytochrome P-450 NADPH-cytochrome ¢ reductase
Liver Kidney Liver Kidney
Control 0.77610.0343  0.235+0.0113  129.5+5.95  12.6570.450
GLC(100mg/kg) only 0.9100.0413  0.2274£0.0152  132.6+6.25  12.98--0.570
PQ 100mg/kg only 0.70940.0414  0.2744:0.0192  112.6+6.46  13.013-0.507
PQ(10mg/kg) + GLC(100mg/kg) 0.791-:0.0297  0.26820.0331  114.76.68%* 13.3410.839%*
PQ20mg/kg only 0.694::0.0361  0.552:20.0274  102.1£6.97  14.8240.065
PQ(20mg/kg) +GLC (100mg/kg) 0.757+0.0287  0.408=0.0229%* 111,24:8.38%* 13.82+0.620™*
PQ 30mg/kg only 0.6800.0542  0.5670.0192  100.4+6.28  14.01=£0.690

" PQ (30mg/kg)+GLC(100mg/kg)

0.7451+0. 0316

0.44140. 0257%*

110. 2£8. 75%*

13. 010, 792%*

Each value is the mean + SE of 8-10 rats.
Significant difference between paraquat and paraquat+glycyrrhizin group. (*,p< 0. 05, **, p<{0.01)
Unit : cytochrome P-450(n mole/mg protein)

NADPH-cytochrome ¢ reductase(n mole cyt. ¢ reduced/min/mg protein)

Table 10. Effect of paraquat and glycyrrhizin on hepatic and renal microsomal protein conceniration

(mg/g wet weight) in rats.

Groups Liver VP(%) Kidney VP(%)
Control 19.6:-0. 44 18.4%+0.67
GLC 100mg/kg only 20.2+0.99 19, 80. 86
PQ 10mg/kg only 20.10.70 +2.55 19.5-0. 66 +5.98
PQ(10mg/ke) +-GLC(100mg/kg) 20.50. 66 +1.46 20. 4-0. 42 +3.03
PQ 20mg/kg only 20.50. 60 +4.59 20.5+1.02 +11.41
PQ(20mg/kg) +GLC(100mg/kg) 21.1%1.23 +4.46 22.3:+0.79 +12.63
PQ 30mg/kg only 22.140.84 +12.76 21.60.60 +17.39
PQ (30mg/kg) +GLC(100mg/kg) 21.7+0. 69 +7.43 22.60. 69 +14.14

Each value is the mean+SE of 8-10 rats. VP : Variation percent

Table 11. Effec of paraquat and glycyrrhizin on serum and hepatic microsomal TBA value in rats.

Groups Serum VP(%) Liver VP(%)
Control 2.55+0. 105 1.35+0. 032
GLC 100mg/kg only 2.5340.097 1.2940. 061
PQ 10mg/kg only 3,140,104 +23.14 1.814-0. 070 +34.07
PQ(10mg/kg)-+GLC(100mg/kg) 3.100.140 +22.53 1. 38-£0. 037* + 6.98
PQ 20mg/kg only 4,41-£0.132 +72.94 2.1140. 089 +56.30
PQ(20mg/kg) + GLC(100mg/kg) 3.84+0.109* +51.77 1. 4240, 033%* +10.08
PQ 30mg/kg only 4,58+0.103 +79.61 2.1740.125 +60.74
PQ (30mg/kg)+GLC(100mg/kg) 4,100, 135*% +62.06 1. 570, 087%* +21.71

Each value is the mean+8E of 8-10 rats.
Significant diffelence between paraquat and paraquat+glycyrrhizin group. (¥, p<{0. 05, **, p<{0.01)
Unit : Serum(n mole/ml), Liver(n mole/mg protein), VP : Variation percent
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