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A Comparative Toxicological Study of Dried Mylabris phalerata
Extract and it’s Modifier : Single Dose Toxicity on Male Mice

Heui Mok Roh, Seong Mo Kim', Hong-Sik Choi

College of Oriental Medicine, Daegu Haany University

ABSTRACT

Objectives : The objective of this study was to compare, the potency of toxicity of Cantharidin
containing dried Mylabis phalerata (MP) extract and it's modifier.

Methods : They were monitored at dosage level 2,000, 1,000, 500, 250 and 125 mg/kg, respectively.
Changes of body weight, clinical signs, mortality, LD50, macroscopic changes of gastrointestinal
tract and liver were observed after single oral dose of test articles with changes of serum Gastrin
and Somatostatin levels.

Results : Dosage-dependent decrease of body weight and/or gains were demonstrated in dried MP
extract—dosing groups, were also detected in modified and dried MP extract—dosing groups at 2,000
and 1,000 mg/kg-dosing group. However, below 500 mg/kg-dosing group, the body weights were
significantly increased compared to that of equal dosage group of dried MP extract-dosing group.
Dosage-dependently detected clinical signs in dried MP extract—dosing groups, were also detected in
modified and dried MP extract-dosing groups at 2,000 and 1,000 mg/kg-dosing group. However,
below 500 mg/kg-dosing group, these clinical signs dramatically were decreased compared to that of
equal dosage group of dried MP extract-dosing group. Dosage—dependent increase of mortality rates
were observed in dried MP extract-dosing groups, were also detected in modified and dried MP
extract-dosing groups at 2,000 and 1,000 mg/kg-dosing group. However, below 500 mg/kg-dosing
group, the mortalities were significantly decreased compared to that of equal dosage group of dried
MP extract—dosing group. The LD50 of dried MP extract in male mice was dramaticlly increased in
their modify, 265.86 vs 426.99 mg/kg. Dosage-dependently increase of number of hemorrhagic
and/or erythematous spots detected in the gastrointestinal tracts of dried MP extract-dosing groups,
were also detected in modified and dried MP extract-dosing groups at 2,000 and 1,000 mg/kg-dosing
group. However, below 500 mg/kg-dosing group, these abnormal spots were dramatically decreased
compared to that of equal dosage group of dried MP extract—-dosing group. Dosage—dependently
increase of degrees of enlargement and congestion detected in the liver of dried MP extract—-dosing
groups, were also detected in modified and dried MP extract—dosing groups at 2,000 and 1,000
mg/kg-dosing group. However, below 500 mg/kg-dosing group, these abnormal signs were
dramatically decreased compared to that of equal dosage group of dried MP extract-dosing group.
Dosage-dependently increase of serum gastrin levels of dried MP extract—dosing groups, were also
detected in modified and dried MP extract—dosing groups at 2,000 and 1,000 mg/kg-dosing group.

* WAL AR, OlFA] FAT s 166WA] ik dign st Ad) gt sheolsty) Wj7stw A
- Tel : 053-651-2600 - E-mail : heuwon@hanmail.net
Ha 1200993 79 28¢ - A 20093 99 10¥ - A9 20099 9¢¥€ 23¢



2 KWK 6

— Vol. 24, No. 3, 2009

However, below 500 mg/kg-dosing group, these abnormal increase were dramatically decreased

compared to that of equal dosage group of dried MP extract—-dosing group. Dosage—dependently

increase of serum somatostatin levels of dried MP extract—dosing groups, were also detected in
modified and dried MP extract—dosing groups at 2,000 and 1,000 mg/kg—dosing group. However,

below 500 mg/kg—dosing group, these abnormal increase were dramatically decreased compared to
that of equal dosage group of dried MP extract—dosing group.

Conclusions
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Table 1. Experimental Grouping Used in this Study
Group ID” No. of animals Dosage Route Herbal-Drug
GO 10 20 ml/kg Oral/once None
Gl1-A 10 2,000 mg/20ml/kg Oral/once Dried Mylabris phalerata
G2-A 10 1,000 mg/20ml/kg Oral/once Dried Mylabris phalerata
G3-A 10 500 mg/20ml/kg Oral/once Dried Mylabris phalerata
G4-A 10 250 mg/20ml/kg Oral/once Dried Mylabris phalerata
G5-A 10 125 mg/20ml/kg Oral/once Dried Mylabris phalerata
G1-B 10 2,000 mg/20ml/kg Oral/once Modified and Dried Mylabris phalerata
G2-B 10 1,000 mg/20ml/kg Oral/once Modified and Dried Mylabris phalerata
G3-B 10 500 mg/20ml/kg Oral/once Modified and Dried Mylabris phalerata
G4-B 10 250 mg/20ml/kg Oral/once Modified and Dried Mylabris phalerata
G5-B 10 125 mg/20ml/kg Oral/once Modified and Dried Mylabris phalerata

* Group ID : GO, non-treated control group; G1-A~G5-A, Dried Mylabris phalerata extracts 2,000, 1,000, 500, 250 and 125 mg/kg/20mi,

respectively dosing.

groups ; G1-B~G5-B, Modified and dried Mylabris phalerata extracts 2,000, 1,000, 500, 250 and 125 mg/kg/20 ml, respectively dosing groups.
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Table 2. Body Weight Gains in All Experimental Groups Used
in this Study

Group ID Day O0~Day 7 Day 7~Day 13 Day 0~Day 13

GO 5.12+0.60 0.92+0.34 6.04+0.56
G1-A ND ND ND
G2-A  -724+353" ND ND
G3-A  -331+152° -0.12+0.11" -343+153"
G4-A  -158+1.69" 0.15+0.56" -1.43+1.88"
G5-A 0.98+1.10" 0.88+0.45 1.86+0.78"
G1-B ND ND ND
G2-B -6.31+1.19" ND ND
G3-B -127+071%  0.17+0.41"" -1.10+0.44""
G4-B 2.69+0.80"* 0.45+0.21"* 3.14+0.82""
G5B 408+2.2% 0.95+0.21 5.03+2.20°

Group ID was listed in Table 1; ND, not detected because of
mortality of animals in this group which were see Table 7~8.

* p<0.01 compared to that of GO.

xx p<0.05 compared to that of GO.

# <0.01 compared to that of equal dosage group in G-A.

#4# 0<0.05 compared to that of equal dosage group in G-A.
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Table 3. The Degrees of Anorexia Recorded in Dried Mylabris
phalerata Extract-dosing Groups

Group ID GO GI-A G2-A G3-A G4-A G5-A

oV + + + + + +

1 — ++ + + 5 +

2 — 4+ o+t i + +

3 — At T ‘ N

4 — At T ‘ N

5 — e+ 4+ N N

Days after | 6 — ND 4+ 4+ 4 +
Dosing 7 —  ND  ++++ A I
8 — ND ++++  ++ + 4

9 - ND ND + + +

10 - ND ND + + _

1| — ND ND + —

12| — ND ND # + —

3] — ND ND + + —

1) Days of dosing of Dried Mylabris phalerata extract after
overnight fasted; Group ID was listed in Table 1; Degrees: +++
(Marked), +++ (Severe), ++ (Moderated), + (A few), *+ (Rare) and -
(Not detect); ND, not detected because of animal mortalities.
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Table 4. The Degrees of Anorexia Recorded in Modified and
Dried Mylabris phalerata Extract-dosing Groups
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Table 5. The Degrees of Ataxia Recorded in Dried Mylabris
phalerata Extract-dosing Groups

Group ID G0 GI-B GZ2-B G3-B G4-B G5-B Group 1D GO  Gl-A GZ2-A G3-A G4-A G5-A

oY + ++ + + + + oY — i+t ++ + + +
1 — ++ + + + + 1 — +++ ++ + +
2 — +++ + + + + 2 — +++ ++ ++ ++
3 — ++++ ++ + + + 3 — ++++ ++ ++ ++ ++
4 — +H++ +++ + + — 4 — +H++ ++ ++ ++
5 — +H++ +++ + + — 5 — +H++ +++ ++ ++

Days 6 — ND +++ + + — Days 6 — ND +H+ ++ +

aft_er 7 — ND +++ + + — aft?r 7 — ND  ++++  +++ +++ +

Dosing 8 — ND +4++ ++ — — Dosing 8 — ND  ++++  +++ ++ +
9 | — ND ND o+ @ —  — 9 | — ND ND o+
0| — ND ND & —  — 0| — ND ND + & %
m|— ND ND & — = 11| — ND ND £ —
2| — ND ND — —  — 12 | — ND ND £ —
3| — ND ND — @ —  — 3] — ND ND <+ % —

1) Days of dosing of Modified and Dried Mylabris phalerata extract
after overnight fasted; Group ID was listed in Table 1; Degrees:
++++ (Marked), ++ (Severe), ++ (Moderated), + (A few), = (Rare)
and - (Not detect); ND, not detected because of animal mortalities.
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1) Days of dosing of Dried Mylabris phalerata extract after
overnight fasted; Group ID was listed in Table 1; Degrees: +++
(Marked), +++ (Severe), ++ (Moderated), + (A few), *+ (Rare) and -
(Not detect); ND, not detected because of animal mortalities.

Table 6. The Degrees of Ataxia Recorded in Modified and
Dried Mylabris phalerata Extract-dosing Groups

Group ID G0 GI-B G2-B G3-B G4 B G5B
oV — - N R N i

1 — ++ + ¥ n ¥

2 — n n ¥

3 — e+t + i+ n ¥

4 — i+ + _

5 — + + _

Days after: 6 — ND 4 et n _
Dosing 7 — ND +++ ++ + —
8 — ND  ++++ + — _

9 — ND ND + _ _

10 — ND ND + — _

11 — ND ND — _ _

12 — ND ND —  — —

13 — ND ND — _ _

1) Days of dosing of Modified and Dried Mylabris phalerata extract
after overnight fasted; Group ID was listed in Table 1; Degrees:
+++ (Marked), ++ (Severe), ++ (Moderated), + (A few), = (Rare)
and - (Not detect); ND, not detected because of animal mortalities.
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Table 7. Mortalities Recorded in Dried Mylabris phalerata
Extract-dosing Groups

Group ID GO GI-A G2-A G3-A G4-A G5-A
o"[ 010 2/10 010 1/10 1/10  1/10
11010 08 210 09 0/9 1/9
2 | 010 18 3/8 2/9 1/9 1/8
3| 010 177 0/5 0/7 1/8 0/7
4 | 010 56 2/5 0/7 0/7 0/7

Days 5010 11 0/3 1/7 0/7 0/7

after 6 | 0/210 00 1/3 1/6 1/7 0/7

Dosing 7| 010 00 1/2 1/5 0/6 0/7
8 | 0/Z10 00 1/1 0/4 0/6 0/7
9 | 0710 00 0/0 0/4 0/6 0/7
10 | 0/10 0/ 0/0 0/4 0/6 0/7
1 | 0/10 0/ 0/0 0/4 0/6 0/7
12 | 0/10 000 0/0 0/4 0/6 0/7
13 | 0/10 000 0/0 0/4 0/6 0/7

Total % 0%
LDs (limits)

100% 100% 60%  40%  30%
268.86 (154.71~405.77) mg/kg

1) Days of dosing of Dried Mylabris phalerata extract after overnight
fasted; N/N, died animal No./total animal No.; Group ID was listed in
Table 1.
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Table 8. Mortalities Recorded in Modified and Dried Mylabris
phalerata Extract-dosing Groups

Group ID G0 GI-B G2-B G3-B G4-B G5-B
0" | 0/10 210 010 1/10 210 0/10

1 /10 18  1/10  2/9 /8 0/10

2 010 0/7 2/9 1/7 07 0/10

3 010 0/7 1/7 0/6 07 0/10

4 010 477 1/6 0/6 07 0/10

Days 5 010 3/3 0/5 0/6 07 0/10
o fte; 6 010 0/0 0/5 0/6 07 0/10
Dosing 7 010 0/0 4/5 0/6 07 0/10
8 010 0/ 11 0/6 07 0/10

9 010 0/ 0/0 0/6 07 0/10

10 | 0/Z10 00 0/0 0/6 07 0/10

11 | 010 00 0/0 0/6 07 0/10

12 | 0/10 00 0/0 0/6 07 0/10

13 ] 010 00 0/0 0/6 07 0/10

Total % 0% 100% 100% 40% 30% 0%

LDs (limits) 426.99 (310.00~59854) mg/kg

1) Days of dosing of Modified and Dried Mylabris phalerata extract
after overnight fasted; N/N, died animal No./total animal No.; Group
ID was listed in Table 1.

Ageli G2-Bwe] Aeel= GZ-ATH frARSH
Day 1] 17}2]7F A3l o]% Day 8o 24 RE 43
S50 AMEtgoy, G3-Bie AolE AM o7t
Day 0, 1 B 2°] =3gt=|o] 22 1, 2 2 2nfe}7h AP
of AF A 77t AA 10vte] F 4nielrt Abgete]
G3-Awell Hls) AR o7 e Zlow #FHUh
G4-B#ol A= Day 0% 1o =gkate] 24z} 29} 1w}] €]
AP d7) BEE o] FUZ o] HME T3 G4-AT
o Hla] ¥ AMFES YERAITE E3 Go-BaelAe
A3 A 7)17F Bk AMY o7} BEE R Qo AF A )
2ol AA 3ule]e] AFG o7F BEE Gh-Avtel vls| &
A3] G AlgEo] AHEATHTable 8).

4. Wk=2] A (LDso)

50%<] ddE=o] Agel o2 —’Fil‘ﬂ Rlae s

& el 79 26886 mg/kglE BEEJoH 1 Al
) A= 15471~40577 mg/kgl 2 %Q%} Table
7). 42699

A I FEE A NERAEE
mg/kg O 2 Hol vls] AA3] FeE= &Oi T
Aar, A HAE 310.00~5984 mg/kgo® BT
(Table 8).
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e
2= A ‘—8—. Jﬂd, B< i ‘%04401 Gl- A G2-A, G3- A
Z47} 10.3+1.89, 84+1.17, 7.3+
1.42, 53+149 4, t1.297H§ #EF o] GOl Hls)
oA ilt(p<0.01 7M. Jedla 8% oEde=
U] 538 S7F BEEA

g 2,000 2 1,000 mg/kg® MLIEH FEES Fo

gt G1-BZ G2-BetelAe zbzh 974211 9 7.7+1.8971 7}
#EEo] U o] HME FAT GI-A 2 G2-ATF
I AR Aol vls) F94 A=(p<00) S/
yYehiRe, 500, 250 2 125 mg/kge] MTHA F&
S T3 G3-B, G4-B 2 G5-BToMe 77} 46+
1.26, 23+1.16 2 16084702 #&=o] 59 o]
e Fog o HlE) F94 Ue(@p<00]) W
A7) JAFHEAS 2y Al GOl HIsiM=
A3 FIA J=E<00D) &F &4 It 9AE
ATHTable 4).

ZE]A] gk Lﬂd, BER Toq_d G1—A, G2-A, Gg—A
747} 283+6.02, 1944255, 16.3+
2.33, 154+484 9 133263702 #&=E ] GoTol Hls|
W«W AE(E<0.01) S7FH YA &3 o&go=
U] 3 7 BEE A
qu 2,000 2 1,000 mg/kgd ML F2E5 F
St GI-BZ G2-BitolAe= 242 26522.76 2 184+3.507)
7} BAE0] 5YI % S T3 GI-A 2 G2-A
T3 FARH el vs] 94 A=(p<0.01) F7F
2 Yehiiey 500, 250 2 125 mg/kge) LB 3
Z5S F93 G3-B, G4-B ¥ G5-BolXe Z2 10.1+
418, 9.2+1.62 & 43+1.83N2 THE= o FTUS F 3

Table 9. Number of Hemorrhagic And/or Erythematous Spots
Observed in Gastrointestinal Tracts of All Experimental
Groups Used in this Study

Group ID Stomach Small intestine Large intestine
GO 0.2+0.42 0.5+0.53 0.2+0.42
G1-A 10.3+1.89° 28.346.02" 5.3+1.95"
G2-A 84+1.17 19.4+2.55° 5.2+0.92"
G3-A 7.3+1.42" 16.3+2.83" 4.3+1.16"
G4-A 5.3+1.49° 15.4+4.84 3.6+1.35"
Gb-A 4.1£1.29° 13.3+2.63" 2.9+1.85"
G1-B 9.7+2.11" 26.5+2.76" 6.2+1.62"
G2-B 7.7+1.89" 18.4+3.50° 5.4+1.43"
G3-B 46+1.26"" 10.1+4.18" 2.310.95™"
G4-B 2.3+1.16" 9.2+1.62"" 1.6£0.84"
G5-B 1.6£0.84"" 43+1.83" 0.3£0.48

Group ID was listed in Table 1; * p<0.01 compared to that of GO,
#x pK0.05 compared to that of GO, # p<0.01 compared to that of
equal dosage group in G-A, ## p<0.05 compared to that of equal
dosage group in G-A.

EAol g vz 7

T B35t

AT GORAIME 021042702 Ba=o] Ao 3
s A e Wb, Bl FoT GI-A, G2-A, G3-A,
5-ATAAE ZbZE 53:1.95, 524092, 4.3+
1.16, 361.35 2 29+1.87h2 BFHo] GoTol vl &
o U=(E<00l) 7 JUEIL &% &=
S 3 S/ BEEH A

& 2000 3 1,000 mg/kge IMTH FEES F

3t G1-B¥ G2-BeollX= 247 6.2+1.62 2 54+1.43707}
FEE ] TS ¥ HE FAS GI-A 2 G2-AT
I fARHA g2l HlEl fred A=(p<00D) F7HE
vERi O 500, 200 B 125 mg/kgd] MM =
=& T3 G3-B, (4B 2 Go-BollAe 42 2.3+0.95,
162084 2 03:04871=2 #ZE o] T3 OU WIS
Fogt 7o vl 94 J=(p<001) £8 d«l Edg
7F QIAERS. 18y GBS A9t Tl
A3 AFEQ GoTol HISIME A3 v«l U=
(p<00D) &% 9&4 S/ A8 AHTable 9).

[e) pal [e]
ae W —‘%04%'%01 500 rng/kg Oﬁﬂ %%oﬂ*i—t— 5
A3} ko] HME T3 TR} BlwE Audk 7+ Fu)
A740] IHEHAH Table 10).

Table 10. The Degrees of Liver Enlargement and Congestion
Observed in the All Experimental Groups Used in this Study

Group ID | Enlargement of liver Congestion of liver
GO _ _
Gl1-A +H++ +4+++
G2-A +++ +4++
G3-A +++ +4++
G4-A +++ +4++
GH-A ++ ++
G1-B +H++ +4+++
G2-B +++ +4++
G3-B -+ +
G4-B + +
G5B + £
Group ID was listed in Table |; Degrees: +++ (Marked), ++

(Severe), ++ (Moderated), + (A few), = (Rare) and - (not detect).



gt GO 01]1 7&4 T8 &7o| M3 B

W, BE Il FATAAME TEE0) o
27E I%E]'lﬁ Q3L LR FE2E FAT
000 2 1,000 mg/kg Fod+Ql GI-BS G2-B
YT F9 HE Tl w3 frAleA B
B 5] 500 mg/keg olFRITEANME F
gt F HME FoIt FEY vwE A 7 58
a7o 1 A= ATH Table 10).
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7. 8% gastrin kol

FA42 z2E9 G0 A4S ¥F gastrin o]
1442942707 pg/mlE #ZE ¥ S T3 GI-A,
G2-A, G3-A, (4-A 2 GE-ATME ZH2+ 927.68+452.55,
4858+146.15, 431.27+176.87, 3054111524 2 21859+
6335 pg/mlZ TAF ] BE A GOl vl F
4 A=P<00D) FF gastrin FX9 F7H YEAANS
o, Fogh e S5 vlEA] &% & Aol
Pt S B FEES FoIg GI-B, G2-B,
G3-B, 4B ¥ G5-BToIM= 247 87249+134.23, 711.27+
152.46, 311.55+26.12, 221.54+40.10 2 151.59+27.91 pg/ml
2 =] £ 5979 G1-B ¥ @-BoME &
A3} ko] HME T3 Gl-A 2 G2-ATH FABH
GOzl ®lal o4 YED<00l) BF gastrin X9 &
71 Jepligley, Blwd 8% Tl G3-B, (4B
2 Go-BitollMe 593 9] sS993 G3-A, G4-A
9 G5-Awel HIE) 242 oA e (p<0.05 Ee <001
ZF gastrin X9 7AE YT 18y G5BT
2 A9t G3-B Y 4-BToAE o743 Gooll Hls)
F44 A=@E<001) EF gastrin® o] AAHFHAG
(Table 11).

e 9%

Table 11. The Changes of Serum Gastrin and Somatostatin
Levels Detected in All Experimental Groups Used in this
Study

Gastrin levels Somatostatin levels
Group ID (pg/ml) (pg/ml)
GO 144.29+27.07 23.18+2.86
G1-A 027.68+452.55" 9.45+2.20"
G2-A 34858+146.15" 10.18+3.46"
G3-A 431.27+176.87 12.15+3.93"
G4-A 305.41+115.24" 16.59+3.45"
G5-A 218.59+63.85" 19.48+3.29"
G1-B 872.49+134.23" 0.482.41°
G2-B 711.27+152.46" 11.28+2.88"
G3-B 311.55+26.12"% 16.48+3.47"
G4-B 221.54+40.10"% 20.29+1.13"
G5-B 151.59+27.91% 21.15+1.59"

Group ID was listed in Table 1; * p<0.01 compared to that of GO,
#x p<0.05 compared to that of GO, # £<0.01 compared to that of
equal dosage group in G-A, ## p<0.05 compared to that of equal
dosage group in G-A.
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8. &% Somatostatin ol v X &= I3k

FAA 2wl Gowte] 739 EF somatostatin T
o] 23184286 pg/mlZ %%}% 1&\?&, FAE FoIgk GI-A,
G2-A, G3-A, 4-A 2 Go-AToNAE= ZHzF 945+2.20,
1018346, 12.15£393, 1659+345 2 1948+3.29 pg/ml=

sl BE FollA GOl HIs] 94 A=(p<0.01
T <0.05) ¥F somatostatin X9 THAE YER
o, Bt ppgie] &l vl A &% &4 T
7b QAHAE. FF IHE FEES F93 GI-B,
G2-B, G3-B, (4-B ¥ G5-Btollde 7zt 948+241,
11.28+2.88, 16.48+347, 20.29+1.13 & 21.15£159 pg/mlE
B2Eo] 18 T4 GI-B € R-BElXde 59

3 ko] HHE Fd GI-A 2 G2-ATT SARH
GOl Bl oA AE(P<0.01) EF somatostatin
2] A YeRod, vwd A&#FT] G3B,
G4-B 2 GEBAe LS 49 HHE FAT
G3-G4-A 2 Go-A7d HIs| A, Z4Z 24 JA=(p<0.05
TE <001 8= somatostatin 39 =71 JERIA
. 13y G-BTE AYst BE *é‘%*i“ﬂ"t— &3]
GOl wlg] o4 I=(p<0.01) = somatostatin®]
727y A=A Table 11).
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W= e RO Meloidae)oll 43 B4 B
KB (Mylabris phalerata Pallas, j(ﬁﬂﬁﬁ) L VI
A (Mylabris cichorii Linnaeus, #2557)9) #spps?
2 el e ARl KR B "”ch g}

B AYdMe= det NI FEES Fihikis)
o 1 54L& vt} ek 2 A AMSE B
e 7HEHEE dukEel ppte] BiEkEe R R, W
= Xﬁlﬂ‘é}l fikset pste] fRrt fhaEsiAl 2 wi7kA|
Wk 3 kS AASK #iRste] ARESHAT

B A8 A7 1~1.2%9 cantharidin®] E3E B
= ?Oﬁ 4 AU G gEUEE o
= # 340 BAALEH, ol S

1

4
=
=

o2 FHHJ S FoIg

3 9 ‘g“j’o]: &g ZHaEgen At

HE 9A &3 JEAoE FUlEe Aog BEE

L= 738t Ao g AAF Lt 3

| OmrHs FE2ES FoIg TolAd= 2000 3 1,000
TY3 F HHE

T FEE FowdAs
Hlal o]5 &7Eo] @A

el 7hg Aol o 4o Fase o= #F
30 a2y ol =A4o] ad 71 o] diew
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& 5 gl & kg Aol &% o] WF FFsAol
F23] gomg o] WHoze 4yl FyYsolol ¥
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Aolg Holx| Srevhel BUF ol Bef
e oR W Zﬁ@ Aoz 47}
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ih:)
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Aol Ax pesiel $7A vl oA W3]
AbFE 26886 me/kgoE HAEUOH o] Bl -Eroq
o] 93t x|AtEof] 3t o]He HuSoe] glomg A3}
3 Hlue TEshy, 78 SAlo] 23 cantharidin %
Al endothall thicanhydride®] vF$-2:0A]2] B7}FEo
Al ¥k=x]A}2ko] 0.3 mg/kgﬂ)oi aHA i, HIS3
=48 7}A endothalld] w2 BT A HE x]/\]-ak
o] 14 mg/kg” ez &#A glo] °|E cantharidin %
Ao AAHgo] Wlf- w2 AoZ GHA YUt} Eg vk
2 B7d FARAY] ReEAARER] 031 mg/kg endothall©]
anhydride 2 dicarboxylic acid 52| X|g7]d| ul&} 24z}
407} 14 mg/kgS 2 W3EY 3} cantharidin®] &7
o] wet Aol FA3] o] drkw HuHAGY, B
AF MY B XAFFS cantharidin 31‘%&44 23|
E o BFFA Al vh-29 vkeEXAbE pEie]l X3
Fo] 2+ cantharidine] 2 1%= 7]—7531' W 2.7 mg/kg
o8 AXEEE olE cantharidin® EAFAF A]9] vk
AR g ARE e 5 YS AeE Azt
1= ] ﬁﬂiﬂﬂﬁﬁ FE2EY ATFA Al vhLoA 9
HEEAALFL 42699 mg/kgo 2 oF 158) o9 F71=
L}E}lﬁ‘ﬂq o] 22 AVZE u|Fo] Kol FRT: T
i FEEe F40 X vkt Ao AAEH, o
= e 712 AEE o) 39 cantharidin®] &
%h’] g wmel dojd A3z FAHEY, Bl £
T2 =4 ARl formic acide] &% FAE 4
e JHE & LB FEE e o
=49 Hsls #AY dar) Jora g% o
29 A7t f FaE Aok & Aoz A H.
Azt goll, 58] g 28, T, Ee vde
cantharidin® 8 54 4 5 7P @A ¥y
A QP F2 AR 28 AN 7P g A
oz Id#A o]o;ql 91 Auke) %| we teEl vk
ot s ® Nz‘ﬂoﬂ%ﬁ Bl 2 JJIJIB%E F25
S 5o EE HA¥FE0A 93T 8 Havt &
ZEo] o]He ®Hu 51112234 FrAFSHA ‘Jfﬂﬂ?i"‘j%
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oS WILEY il WaE o)W 1Yo} fAletA &
Ao A 71g e BAFAeH, 9] 9 g o7 B
Ae Qe NI FEES T FAE 2000 2
1,000 mg/kg®] HlwA =

o g0 EolToAE FUT
[e]

ol S FOIF T AARE WFS vERRow,
500 mg/kgel olahel FelEols FAT o) sl
oZHTF AR BLHE BT tehhol s 713

Aol o3l Agt#el] thdh cantharidin F4J0] @A 3
#AaEE AR AGEHAT

Sl g vl

[<e]

ZHZE9] cantharidine] 7t U= @rMAo] 1xkst
2 2A (protein phosphatase 2A)¢ Agtste] 71 =4
o7 spsAe] HuEe] gomP?  canthariding
ZFARSE vh-2o| A 7he] Fie} 8ol 43 fdd
Eh 303" cantharidine] 918+ 7+ &4 A BAA =

3 9tk Graziano $7& 71e] EA¥9] cantharidin®]
QE‘%QE’H 7 540 ety Rusiych £ A3
o Az} P 2 LB S A¥E
oA XS 1 T 2 3 A
Bue dxEion] Fojdt g oo o
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Egol FEtEe Aog #FEHAT TR FEE
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Az o ol
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Bl ol i) 2 &4 &
2 #E=o] FEY 7 Al e
4 A= FES A3 7‘0%"‘]715— Ao g HEE
Atk

Gastrin 1900 B a9 A% Audx F&
H Edo] glaHEHIEEo] o] WHE ol =2, 1960
%ol 9}M gastrin peptide’} E8]FH L o}m|=AF £
7b FlEgen, 522 A% 7FsskA HAT. GA
oA A AAEE gastrine o|F 0%7F ¢ FEH
oA, YA HolAgoA FFHY FH 282 4
T} pepsin®] FHIE FZdte 75 ol9dd HAF# &%
71, A HAZ A=5524 59 AES THAE Ao
2 99A gon” g e s Ao A o]
2R 85 9 A ) X ¢ ke ®spt A
& Ao A Aok F Mihaljevic 57 74 919
o] & AN BF gastrin®] Feo] HFETL B
1at3.0m, Konturek 57 919H0] lE ajolA &
% gastrin®] o]l 543 S A, olek A AUl
gastrin % HA| 7} o] Helicobacter pylori®] 52
< zHstn a2 A7 Ag AdS st Baskgl
o} Gastrin®] EHl= A4$¢ ZT2E9Q gstrin-releasing
peptide (GRP)9] AuE We AoZ <A gloy ¥
Ho] SHEEo] o]E GRPE WSIA|A gastrin EH] Aol
e 2y goE fdeke Ao deld g 99
Zhang@ Jia=""Helicobacter pylorio] 7+d® 3zlol| A
g% gastrin FFY FrPF #HEEGD FGoH,
Brozozowski 52 #1%¥e] A 89} gastrino] W3] B
dxo] ok = 5, gastring YA 2o 43w
Aol &4 Al 53] F7tEHe 74°i dHA Ut &
Aol An FAA BATeMe F gastrin FHol
1442044158 pg/mlE BE|o} B4 o 101 <150 pg/ml”™
2 BEEAOY, Bl Fodol 1{— Axgk &
kel Z7PF BEEAL ol £ &S Uehlo]
B ool o3t ﬁ\_i}?ﬂr ’k/“oﬂjﬂ 7]?1 ) Ziﬂi A2y
HH, o] B2 Ai+= A
AHe 28S L}E}lﬁ‘ﬁiq 131‘% ﬁﬂiﬂﬂﬁﬁ —ir%%—% 5
ot FolM= 2000 2 1,000 mg/kg FATS At
FY3 ko] Bl Fowtol vls] dA3 YF gastrin &
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o] 7HAavt T, el 71 Al o8 Asta
£A}o] A7E Ao g HEFA
Somatostating o] AlAsHEdA HEx2 e

o 14719 olu:=Ate g FAE peptideEA] A &(straight
form)@ &3 (cyclic form)o] EAsHH Fdo] 7153t
3, E OE somatostatin-28°] A9 A3} o 2 HE
FEHATY o5 AFHY YWERMZY AR, F
FAZA ] WEHIAEZY AAMNE ZFoA FlFo]X]
H, 93 Fole AHAE Fute] yEREIAEZY} AR
250 D AE FE EAste AR HuHATH
Somatostatin®] ¥ 282 tjFEe] s=2E st o
A #8024 gastrin, cholecystokinin, secretin, glucagon,
GIP, insulin, motilin 59 #HIE Aslsid, 1 52

T YAREH|9} FHABHE T3, 2FelAY] ofu]
Ak Exd 3 AW F5E AAlE, Fagial
Ao A ofdEEH EHIE YAISs Aoz ¢
A Y. Aol Aol AoH, Helicobacter pylori
729 Ao EF somatostatin IS F43] 7
25E Aoz I gor? ol9l= wZ enprostil
oA 9] "] somatostatin AlEQ] F71HE FEAT)
E Aoz ¥¥A Y. 53] Payer 572 gastrind}
somatostatin®]  9174#e]  ARrEe] FES  wHH,
somatostatin«] 0 Al Aol AP ST g
Konturek Mo somatostatindl] J&+ Y X2 x4

é

ays ‘8}—5— 5 somatostating A3t#e] A F&
o 0352}—% HXe Aoz A glon, Al &

a =3
53] A%Al A5 AEE Ae= 4EA Uk
Ado] Azl FAx ATl d= 8% somatostatin
Shgo] 2318+11.57 pg/mlE TAEH A4 X9 2325+
1359 pg/ml™'9} FALEHAl BRE O, BEil ol
e #AZ dF somatostatin o] 7Ha7F BFHY
1 ole &% -Jf*éé eR o] B Fodol gt 43}
T oA 7109 Ao E AAHEY, o] T Higs &
sl A BEE %_ P dXEE AHS JER
o 28y T FEES T3 s 2000 2
1,000 mg/kg FATS ALt L F Bk Fo
ol Hl8] A FF somatostatin & .4 =771 BF
=of, Fefie] 71 Xgel sl AslE &do] AE A
o2 #HEE

EN}_Q}_ ZELO o—]o]._% _74101_9_ “8]—“

4 i 7 A 01 w3y M—L‘r, HHIB(%E FEE FoT
M= olHg =4 F4E0°] 2000 2 1,000 mgke F
dreMe L Fo HHE FAY LI FAH
wAHJoU, 500 mg/kg ol FolrMe FLT
Fol WS FAY THY &F R =40
st R, BEfe] 7he Aol ofs =Ado] gskd A

lo r&z

it — Vol. 24, No. 3, 2009

2 AZE, el 23E oE 54 4R formic
acide] 4= FAIE & glomg

Wi FEE0 SE olg =4 249 wsE 4
Zort JoeBE F% o] WHoge] AUt H S
ojxoF & Hoz Aztdrt w3 4

T glonz F% o] WHoge] Ayt FaE oo}
g Aoz AyZHL,
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Canthariding Myt Jv B ML FE55
< Zk2} 2000, 1000, 500, 250 2 125 me/kge] £Fo
@3] AFFEA A, AT, WIS, AFEE, HEERAN,
Ay} 7o) FAAAT %‘771] 2 gastrin 2 somatostatin
o] 3t WEE FEAstd S I FEEY 5
S Al b o 22 d9E Atk

L 3 FATAME ATy At &5 ez
#AFFHNeH 2000 2 1,000 mgkgd MR FE5
EoFode 5YT o HME T3 AdTFH FAF
3 AFHAE YeEho Y, 500 mg/kg ©13F Tl
Me TY o] mis TS Aol viE) At
20 o] ZaHE ZAoE BFHIL
2. Bl FolatelA &% oEAoE EE IS
1 2000 2 1,000 mg/kge] MW FE28 FAT
YL ATFE FAFAO, 500 mg/kg ol3He] F
e E?J_d ¥ S T3 AdFl vls| o
/\194 7} A7E 9k

FoTdAe &3 &4 AIEEY SV
J&%}ﬂ AL, 2000 2 1,000 mg/kg®] MIH F2=5 F
AFAME FUT o HME T3 AP FAR
JECERS] S/ AAE Ao, 500 mg/kg °lshe] Fo
FolME YT ko) HE T Agdl vl Al
WEo] A7) AUk

4. B pl2aol] QoA ATES Al REE|ALEE
268.86 mg/kgl ® BEAHJOY ML FolFolMe
42699 mg/kgo. 2 Z7}1E AT},

5. i FoTollA & gEHom JFUtE Aste]
ZgubgEo] 2000 2 1,000 mg/kge] MIHM FE&
FAFMNE 5Y3 A=z Z7IEAeY, 500 mekg

ojate] FoFolMe BU3 o BHE T3 AT
of nlg) FHoz FAaFHATh

6. B Folutold 8% gEAHeE FU1E e F
o 2 =38 A7) 2000 2 1,000 mg/kgd] MTEA
5 FAFAME A #EEJoU, 500 me/kg

ojate] FoTolMe BU3 o BHE T3 AT

o nlg) AA3] FarHE Aoz FEHAULh

7. B RATAM £ dEydezm IUE EF
gastrin g#o] 2000 2 1,000 mg/kge] MTHH FE55
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o
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BEeh ITBES] Bimfes 54

= o

FoATZANME A BEE oW, 500 mg/kg ©l8ke]
FoT e sUS &9 HHE Fogt APl vls|
AR A HE o FFEHI

8 i FATAAM &% Eydom #A4rH T
somatostatin g5Fe] 2000 2 1,000 mg/kgd MILHEA
FEE FATINE AR TN 500 mg/kg
olate] FATAME FUS ¢ -4 WS Fo3 AT
of vlg] dA3] FlEe= Aoz FAH

ool A B Fooll o3l AFHA, AERIT -
AR} 22 dUE T8 FHOE v HRER A
g 289 SV 7 o 2 8 &dn 22
EAASHE] FY 8% AT BAHNT K
HhEx|ALERo] 26886 mg/kg o2 BAE| o] HEMY Alsh
=4 8 JFeAde]l #EEASY, I FEE F

e olEe =4 2
Folzo i YT ol

F=o] 2000 2 1,000 mg/kg

ST FoIF T AR
IO, 500 mekg o3t FATANE FUF
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