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Toxic Effects of Ramunculus japonicus (Buttercup) in Rodents

Ja-Myong Koh* and Ki-Chun Yang

Summary

Buttercups (Renuncwlus spp.) are widely distributed in natural grasslands of Cheju island, and
domestic animals (especially cattles and sheep) are easily exposed to poisoning of these plants, Therefore,
preventive measures against the unexpected Buttercup poisoning is necessary in the area,

Toxic effects of Buttercup were investigated with the chloroform fraction of Ramuncilus japonicus
Thund. (Ranunculus Ext.) by monitoring blood sugar levels, and activities of serum transaminases
(S-GOT and S-GPT) and alkaline phosphatase in the rabbit, Patho-anatomical examinations were also
carried out in the rabbit dosed with Ranunculus Ext. at 0,5, 1.0 and 1.5 §/k3 b.w..

The results were as follows:

1. As the dose of Ranunculus Ext. increased, number of WBC increased significantly but number of
RBC, hematocrit and hemoglobin values decreased and no effect was observed in total plasma
protein volume.

2. Blood sugar levels were higher in rabbits dosed at 1.5%,%k¢ b.w, than in the control.

3. Activities of S-GOT, S-GPT and alkaline phosphatase increased when dosed at 1.0 kg b.w. or
higher.

4. LDgy was estimated to be 4.7 9 kg, b.w, for mice and 4.659%k9, b.w, for Guinea pigs.

5. Cloudy swelling of liver, hemorrhagic congestion was noted the cortico- medullary region of the
kidney, and hyperemia and petechial hemorrhage of gastro-intestinal mucosa were observed at

the lethal dose of Ranunculus Ext.in the rabbit,
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Fig.1. Influences of the chloroform fraction of Ransumculs sp, on RBC WBC | Hematocrit
ratio, Hb content, and Total plasma protein in rabbit.
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Table 1. Influence of the chloroform froction of Ranunculus sp, on some hematological

values in rabbit.

Animal Treatment with chloroform fraction of Ranunculus sp,
Group (§./kg,b.w.)
o | 0.5 1.0 1.5
1te ontra
ms M+ SD M+ SD In%ea:e M+ SD Inggas.e M+ SD Inf%zas‘e
RBC 5.33%0.185.27+0.18] —1.1 |5.10+0,17 + P
(10°/mm) L3320, 270, . 10201 4.5 14,5403 p<0,01
WBC 9 1+ 9. 1402 13.3
3 L1x0.2 AX0, 0 9.4+ +
(10°/mn ) 4+0.1 3.1 110.3%+0.5 p < 0.01
Hematocrit % 8+2 3 |36 2422 “ -15.,2
+2.: - -7 +
% . . v, 212, 1.6 |34.3%£1.9 7.3 131,9£2.0 p< 0.05
Hemoglobin -7.3
(9,/de ) 9.6+0.21 9.5%0.2 1,1 9,3+0,2 -3.2 8,9+0,.2 p< 0.00]
Total Plasma
Protein 7.6+£0.3! 7.7%0.4 1.3 | 7.7+0.3 1.3 | 7.9%0.2 3.9
(9,/d0) . . . . 7x0, . 90,

« Increasc values were compared with control,
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Table 2. Influence of the chloroform froction of Ranunculus sp, on the Blood Sugar
Levels in rabbit,
Animal Treatment with Chloroform fraction of Ranunculus sp,
roup (#/k3, b . w_ )
T}me Control 0.5 1.0 1.5
after
treatmen M*SE |Decrease { M+ SE |Decrease | M+ SE | Decrease
(daym) | O\ (mag)| (w)+ | gar)| () | (mglag) | (%)
0 |78.0t4.0 |80,0%12.4 80,0152 81,0%5,2
1 77,055 [67.0%11.9 16,3 |60,0+7.6 | 25.0 [45.0%£2.6 | 45.0
p<0,05 p<0,01
2 |75.0%52 l66.0+7.4| 17.5 [59.0%5.0| 263 |44.0t1.6| 457
p<U. 05 p<0.01
3 77,521 {78,0%1.3 2.5 168,0%x0.9 15,0 ou,0E9, 3 26,0
p<i U5
4 74.5%1.2 |73,0%3.9 8.8 71,078 11,3 08,0421 16,1
5 77,0%3.4 (74,045 7.5 72,051 10,0 Th.ot4.2 12,5
6 |80.5+10,0[75.0%3,9 6.3 |76.0%3.1 5.0 | 75.0%6.4 7.5
7 75,0X6,0 |76,0%6.3 5,0 77,0%4.7 3.8 75,0147 7.5

*+ Decrease values were compared with untreatment,
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Table 3, Influence of the chloroform fraction of Ranunculus sp, on serum GOT

activities in rabbit .

Treatment with chloroform fraction of Ranunculus sp(g4£4,bw)
Control
T 0.5 1.0 1.5
ime after
. M + SE [Increase M + SE |Increage | M + SE | Increage
oymend (i) | Canie) | (%) | (unit) | (%) | (wit) | (%)
0 55.0+5,7 b2.4%5.6 54.6+11.8 53.4+7.4
1 60,9+5,0 [72,9+13.8 39.1 81.01+24,7 48.4 184.0%7.3 57.3
p < 0,05
2 62.0+5.9|71.0+12.6 35.5 85.0%12.9 55.6 158.0%13.9 195.9
p< 0,01
3 52.0%3.6 {52.0%12,0 =0.8 54,0 9 & -0.1 |82,0%19,1 53.5
p< 0.05
4 53.0%5.6 |55.0F12.6 4.9 57.0+14.9 4,4 [85,0F16.8 59.2
5 56.0%6,0 |65,019.8 24,0 66.01+11.2 20.8 [92,0+149.8 72.3
6 60.8+5,5 168.0%10.5 29.8 80.0+19.0 46.5 110.0+20,1 105,9
p< 0,05
7 56.5+4.4 [54,0+7.0 3.1 56.5+12.0 3.5 [|86.,0%11.2 61,1
p<0.05

* Increase values were compared with untreatment.
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Toble 4. Influence of the chloroform fraction of Ranunculus sp, on serum GPT

octivities in rabbit.

T reatment with chioroform fraction of Ranunculus sp.(gAkgbw.)

Time aftey Control 0.5 1.0 .5
Treatment ( wnit ) M+SE |Increase | M* SE | Increase | M* S E | Increase
( days ) (unit) (%e)* | (wnit) (%)= (unit) | (%)+*

0 54,0%10,2156,0+5.9 60,0t+9.2 52,0%3.6

1 60,5+ 11,3{62,0%5.2 10.7

2 55,0%7.1 | 74,0831 32,1
3 53,549.7 {70,0+10,9 25,0
4 56.4+10,4| 56,5450 0.8
5 54.0+10,5(55,0+2.8| ~ 1.8
6 64.0%8.1 | 77,013, 37.5
7 58.0+11,0| 54,0%2.2| —3.6

78,0111} 30,0 84,0%£19,6] 61,5

98.0+10,3] 63,3 173,0%£21.0y 232,7

p<0.05 p<0, 01

73,5453 | 22,5  |114,0%9.6 | 119.3
p<0,0t

65,0%6,6 8,3 85,0%6.8 63,5
p<0,01

68,0+10.4| 13.3 81,0+11.7] 55.7

90.0+10,3| 50,0 104.4%17.9] 100,0

p<0.05 p<0.05
58,0484 | —3.4 | 94.0%10,5/ 80.8
p< 0,05

« Increase values were compared with untreatment .,
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Transaminase == keto acid 9F amino acid 9
amino 3 (NH,) BB 5 @@sh- ##E2A 25 &
St 7). Glutamic Oxalacetic Transaminase( GOT)
S} Glutamic Pyruvic Transaminase (GPT)  oly
GOT 3= aspartic acid 8 a—aminc 55 a—keto-
slutaric acid 2 5 BBE A 2] {H& oxalacetic
acid S} glutamic acid & AKX SHcH

=3} GPT 3= alanine & a—amino ST a—keto-

glutaric acid 2 A A &% rpyruvic  acud $
glutamic avid 3 FREH: ool SBIEEES Shob

205 GPTi: HFIMENY %2 BES FiEs
= EREFeIT] GOT = BFR U R
Mitochondria fol] T2 F{ESH: ®Fol L (Swenson,
1977; Blood %, 1979; Cotes, 1980).

S-GOT 2 S—GPT - FTIRG Holl mpo2 #
gs] o] Mpnsts ol igimAel At BUmel 8RR
7} 2o Qemg ke ovle FFEHRE R
@lskels skl o S—GPT O] %ol S-COT &
o o B RHS HEwHEPE & LS HEH
SRR} SRRSOl 2 2 ol olsh bl R
S=GOT7h Tl & BES FFAR W BRI 65
oF LAGERZE S SR Boll 4 vhebdubm
wted <l ok (Wroblewski 2F La—Due, 1955 5 1956
Kuttler §f Martle, 16581 Cornelins = 1659:1960;
1963: a,b; Zimmerman -, 19655 van Vieet &
Alberts, 1968).
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Table 5. Influence of the chloroform froction of Ranunculus sp, on the serum alkaline
phosphatase activities in rabbit.
Animal Treatment with chloroform fraction of Ranunculus sp, (%4 b,w)
roup C ontrol
- o 0.5 1.0 1.5
ime after,
. M + SE | Increase M + SE| Increase| M + SE | Increase
Treat men unit h . —.
(day,)d Comit )] "Ganit)| (%) | (mmit)| (%) | (umit) | (%)
0 2,7+0,2 | 2,8%+0.6 2.910.4 2.71+0.3
1 3.0%0,2 { 3.1+0.4 10.7 3.24+0.5 10.3 4.0%0.6 48.1
2 3.,0%+0,5 | 3.2%+0.4 14.3 3.3%0.6 13.8 5.0%1.4 85,2
3 3.1+0,5 | 3.3+0,5] 17.8 4.3%0.3 48.3 5.8%1.0 114.8
p<0.05 p<0.05
4 3.0+0.4 | 3.4%0.2 21.4 4.6%0.8 58.6 6.7%1.4 148.1
p<0.05
5 3.0%0.5 | 4,0%0.9 42,7 5.6+0.9 93.1 12.4%1.7 359.3
p<0.05 p< 0.01
6 3.1%0.6 | 6.7+1,3| 139.3 7.0%1.3 141.4 10.6+1.4 292,6
p< 0.05 p< 0,05 p<0.01
7 3.0+0.5 | 3.6+0.6 28.6 5.610.7 93.1 7.1%1.0 162.9
p< 0,05 p<0.05

* Increase values were compared with untreatment,
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3HA 5.8, 4HA 6.7 % #fEH WS Boldy}
SHefel 12.49) 23t B2 Bl Fldw 6
B4 10.6. 7TH 7.19 @#x @EEsE HERS
el et
Hith B8 tkol ol = MK BENE BR
= 664, 1.09 HAKES 3,56, 7H4, 1.5¢
BrEpl A= 3,4,5,6,7 B4 7} BE=le] S-ALP

ase = JEPERES] EHIUT BWES BdFz Qo

S-ALPase = ¥, &, WEMEL. R, R
BR %ol fislo] oo MHe] microsome Pl
FeEskn dateld PHC9 Yol 4
monoester ) K5 ol BERSH: BEEZA 2 iF
HERNES £2 FEE 2 AR REmEs 2
o FIF=lx Art (Harper, 1967).

Coles (1980) = HRABHEKE, FFRHFMEH, @

phosphatate

BHMA, Wil F - WERE, HES KRR Regers,

1976) , B¥h&/EF (Fb5, 1972) %ol S—ALPase
EIEREZE SEhnghet 2 st o,

HWhBoll {Kll S—ALPase FEE7} v|2= @
& MBBRES 2oh2 ¥ F ddod & KRR
ol 4 FEYUSE S-ALPase IGHERE BIME BE
g 7 At

ubeba] ol 23t st Al Eige 2 RS Ao
g gztel fut, 7ol Fm ki F -
iy o & Efol AEEHAUEAE o2 ve &K
Fiotedol & REE BEysdo,

5. LDso

it S Mouse 2} Guinea Pig o IRESPol #8t
3l Ao LDgy HIE2 Table 6 2} 7l Mouseof
SlolA 2@l AfFSE B 2.5 9. kol 2B
He ks B 1.0 9 k7] 10 @R R U
o] sl 9L LDy & 4.79 % b.w. olgich

Guinea Pig= Z@j#yo] 4 7Fslc Bo) 408k
o3, 2MMol TS B 559 Meled LDy
£ 4.659 kg, bw, o2 HEs Yt

el obhul # el BEEo] ol B
st  Asahina @} Fujita (1922) 2 Kipping(95)
& Anemonin©] FUEMEIAN BESH REHAS
Protoanemonin & 53 #5le] lactone—r—hydroxyvi-
nylacrylic acid 2}z s} o},

Shearer (1938) ol fkabed Figeah o) vhel ok vl #
Wl A 2L el g 229, 22 dEikel Ax
Be] =t it #7} Protoanemomin olg} &}
2 AREF T A gH: &l BEdddn
sl o EEES mlvta obalv) f Mol W RS
BES NOHE FES BR 5~6F0l 74 FL

RiElH, HONE @B Mthsled o EHEL UZ
9] Cyanogenetic glycoside & —¥ @aslo]l Utk

#wESHA o,
&gt Hill &} van Heyningen (1951)¢f fk3}d ©)
vl ot vl B H¥itol 4 EEEel oh - Lol o

Table 6, LDgg of chloroform fraction of Ranunculus sp, in mice and Guinea pig
Dose (¢ LD 4
@ Total
Animal 25 3,0 3540 45 5055 60 657 ( ¢/ kg)
mice
(dead/survive) 010 1710 1110 3710 510 6710 8710 9710 1010 51100 4.7
in number
Guinea pig
o5 25 45 5/5 1,20 4,65
( 7 )
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= BEAACENC] MRWHES sEsidEd olE
Ranunculinol 2} &@&sld oo, o] glycoside o] &%
o]

F&9 fEfe]l M xwl protoanemonin o K-S
- 45t anemonin o] 2}

et nBddn ®EITA

[t

R 2 SRR

o
a

2utell Lander (1926) 3= ficaric add 5= Saponin
o vl 28t ALEERE S 2 #SHY a1 Kingsbury (1964)=
Alkaloid = BYEOITIs ke % olveiolulf M
Broll = ot = A7 F3F A & Kol
2 Ao HEHc)

o)
AR

c.H,,os-o‘-m, i CHg-CH,
: : N
N 0 VAN VAN
u” o ¢ = o ¢c—c¢ o
I I Enzyme l | l l |
HC =CH HC =——CH HC=—=CH HC=—=CH
Ranunculin ‘
Protoanemonin Anemonin

(provisional structure )

Cited from Asahina and Fujita (1922)

2ev & Wl A Protoanemonin & il i
o] RS T Feed)d ol velolay] 229
(%3t 2 1190014 mhihiag | ¢ Hedke] My
Chioroform A[ ¥ 7 MS o] LDy & FESIH7)
o ol 2 Eike) S TR & +& gleoy
K2 olvelolvl = EHME Epolaly ¥l
o1 2 wh7] —Bpol A& == BRYPMS Ao
Bashd d Wl hFE L Kl AR ol 5 £
o kil e

ulve] ol v]e] LDgg ol H3led = M5 (1976)0)
Mouse 1,586m¢ /kg, b.w,, Guinea Pig 1,345m¢ kg,

o)
AL

bw. 2 #i&slo] X MBAAT 2R ehdl
2 Qe ol #itfel W3 EReb: Eskids

4

w2 Aol BB WiEHE K3 2Ry
7=},

6. RERIP AR
RS KR 7.09% bw. S H#st 8
FEH Foll BEHGY AL MEMFES K

BB M HEEAY AKBNER £82: o
o 7he}

1) IR AR

RBBMO| BHIER 2 TR BE, 290
RS WET 5 Asich

IR oA E, RS ST 1B dglw,
MRS RIS MRS AT BAES dehlel o
W, ek o,

RS ol Sobu] AN EREE 23
st 4 $AaAE wgol Ao @me mEEe
& e BBREms] o SHmSo) 3
CRES LRI fme BEY & AAch
BRO ME KNS BEY £ AWAD WES
B, 2486902 o) MRS Aok (ERIR2 ).

BE 2oz MEIAoY HESH
W} BBol B, AMS Y HEERLo|
= FHimol et

W w3 Fime) IRl A os, +h
WA 3= BRI mo) MEREISHA Uhebideh ( B

3).
2) RER&BN MR
FHRE © KEE

BN UG, SHMME. olo) TRl 2
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=l vk (E e ).

B A4E ¥ BRI Zolddh

Kol FHEARE] R 7| WISt =4
o4 hBS EOsk] o7k BAS FA S
Bz 2 KEGEYN FRS Kashd Zie skl
sl =n), REES D AEBNHRRES hEd oA
KEWRAY A\t HW BES #&F3sie 4
1 2o PEHECE 3 A

i RS FEpHSY WEFEHS wEsls £
EREWB LA HHPES HHEAAT o KE
S} S Ve EE FREY #Esst S
BKotd s#e) BES BHEY FF A

FRASSEN FRC2Y SNHMWHES HAsH
hgs QS gl S BEHER-T Fame #
K 2 HERmES oA B TaBsty ENME
o gtk o 2 Holo] £33 B - BEREC & 3%
fofFol BRE ), FEEM BEERSY  ERY
%, AmEe 88 5% 6%Y F
fARECl pHRE EBE MRED 4 BRtEsE

sl =,

woh £ doi? KMk, AMEK ¥ LEMARSE
F ¥ ot 3k9l o} (Lellman 2 Brown, 1976:
Thomson, 1978).

et (1978) 0 fkated wviejobAjul el
s Guinea Pig, KRS MEMRL I -% - K
W F - ol Feimo) Sl REAGRN FR
SR B, SYEr, % $ol EEsUd
T wEst o

* KB R ol wivtelold vl HiiE
of oJg K#pFRe R B - WEKEY M K5E
2 o@rEel WEMSE (HF -0 - B - DS Dol Wit
% AEHHALE B ehve B i B
vl 523t RS BET 7 ATk

LAEe KBRS = o vlve]obdul & ¥S &
FHd ohe AR K BEfol BT &
fisl . YolA ®RF Sl HH/S Yo uHEkol
7l Wl do® FES Ele AEEY oA
A 7= e}

Legends for plates

Showing congestion and petechial hemorrhages on the duodenal mucous membrane,

plate 1. Buttercup ( Ranunculus japorscus Thunb,).

plate 2. Showing hyperemia congestion in the Cortico—medullary border,
plate 3.

plate 4, Showing parenchymal cloudy swelling of rabbit liver.(x120)
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w B

EHER BE M A% olvt2lobiull il
Ho &) BT FES KU B3 ERHO N
Bo 24, vrta|olvle] Chloroformul¥ste SH
2 Hitisted o) phaitpel fkSH R MmMKRSME .2
2) 7 MmEER, [f1iF Transaminase % Alkaline Pho-
sphatase o] fE#EEC] v|A & BE %2 AE #A&
g BR o2 A #RT A

1. olva)ol=n] phtispe] BoE@RE KR
B Mk Bhnste Akt Hematocritf 3
Hemoglobin &S HMA3sl= %9 HEI MEREY
BLE ot RIMEEARS L7 A=k

2. MEEES mliY BE% 1~2 A4 SM3l
HAstchr 3 B4 2 EHEl= \JEe Yeid
o},

3. MFGOT ¥ GPTHEEEC Mty Bk 2
Heloll =z 1EinieRE7l BEel F ot T @RS A
b4 6 Bale] kA HBinRBE 2ol ¥ @Es
= RS el sleh

4, ¥ Alkaline Phosphatase {E = #ith¥
g@Hk 1 AAYE WX e st 5~
6 Hel Bagol Fdo 2% #ix EES < @A
< ¥g

5. & ol #R= o)-keloliy] MOl mouse
2 Guinea Pigoll 3} LDg & &%/ 4.709 %9 bw.
1 4.659 kg bw. & WES AT

6. Hih# 7.09 % bw. T KR EDHO
2 ol @I #F Vel KERIIRY AT
Roz M= RS HES BRY ®wthm, 28=
B - WERES) & ¥ H3 xitme) #gsAk

A
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