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2% Polygonum hydropiper® 555619} Pers-
icaria hydropiper-%g2 ci2 A 2}L-3}71 9]

o FUE A E A s o]t we
A 7R ARl st HPEHE AT o
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Z Steinberg®+ dALnE FA 3+ gluc-
osxdeﬂ} odelH o g BFAoln o =3 Y=
alkaloidZ #4319 2, Witanowskes} Kry-
nska*’= acrid ethereal oilo] o #H & #dll 0.07~
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A7l Arc B nEE BERA 224 hE
BTERE 42A R FEY FHRBENE 2
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+2 F¥
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uta®= flavonoid 2 8%-¢] persicarin-g
k9 o=, Felklova¥<
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Raczg} Fusi®&
Loder'= polygodial 2 ¥.&] sesquiterpene diald-
ehyde& Qudrat-i-khuda 5% 32| U3 £
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glucoside, essential oil, wax, KCL(2.6%), %
#9] alkaloid ¥ D-glucose® E-A3ict FHKin?
£ o Fol polygonic-melissic acid, 71 o] &,
Eifs, &M, tannin, KNOs, £E5}, 3}, #
i1, phytosterin, FHE,

alkaloid, flavonoid
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(1sorhamnetin, persicarin, persicarin-methyl-
ether, quercetin), ¥%k/Htadeon, tadeonél 150~
tadeonal 5¢) ¥-fHctn 7 &5 ¢}, Yan-
kove} Damyanova®+= hydrocarbon, wax, alip-
B -sitosterolff ¢ ¥ BYHE
#7512, Clarkes} Clarke¥= gl BB
BE 233le Polygonum spp. o+ nitrater}
APY =2 TRk d5ich

PEVLE o7 49 JabdEL +H(78%),
whl A (7.54%), A9(1.8%), w3E(8%),
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FEEE DAk ALA VT LEFHEA) 53
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E FE 2ela AFHA
SAA BE R 24 445
o7 (persicaria vulgaris)$} W F (Pers-
Wt AR A M £ e
3] oy 7| (Persicaria lapathifolia), ¥ A& A&

5 FEHY A o) 45 o (Persicaria hydro-
piper)E #Qlslg (A1l 1,3,4,6).

o] (KE)x vl Efol S3te ddz=24
AT LX3tT Bt £ AWzt =eb (44
Z1 5), ¥o| 20~80cm2 BEiZsI PEFL A
22 wejzlet, 7 HRERCT He] god
vtel = 23 E53k Helde] gleth Yele F
A bR T geba sje] o Azlst WA
g Adl= &4 dbale] v A= A"‘DH*‘}Z]

2). 4% #EWC] gl EAII HEHolH, o
F2 #5EW AHg=atel st 2elskn Aol 4~9em
E5~15mm2A ol "ol gAY 4yl st
ol & BIEZ} ek =L Bl At
FAolrt, o oj-g3o] ERo|ct MMk
L BEEolT shgatele] Aol 1~5mol Yol
doe Fol4 L EF7E Y275 et BHE
EE RELES] Fo] 6~9%Udl sz FERIEFE
7ol 5~10mBA Yo HA= |l B
BEAE s,

Oi¥ 2] #RMet MIEAE | ¥ 19874 59
F-8] 1988 9Y Abolol]l 4] HAF Al Y
WAl FRY Y EY, F4E, 42 Sl
A AAstdet WMol AR e dabd AddAA
ol 4 et A2 E AAY A F hEL AL 4HE
2 2hgdlgden olRAE chgd e yyosw
7%, ¥, methanol extract I 449 Fej 2
Ela= 14

Y
oy
_J).
n
2

icaria npfpds),

mln

ﬁﬂﬂi% AdE 42§ B 9 & Al
Atz thee 3 1297 BESAY, AR

ol 795k AZxAA wkEdor o] AL 4
Petn $7h2 1~297 A2AZ b AxYe

343 Bob AR 2L e

methanol extractd] 2= 9]9] Hutx) 2313 3}
SR AZAA ALT AAE g5 BE
sict. & #8%¢ Harborne™d] wiyl & #u3ld
LEEY 7.76kg S 23T 10¢ So] Hrelgdl
ok 1kg4 }ro] e c}-& methanol 6 ¢ & 713}
o HFEAVNE E2 TFFAA /24 23
e A FEsde oS dadld de F
Z-8.g ok 50 ol A rotary vaccum evaporator®
7tot 5358t methanol extract 1,100g& @
=H(Fig. 1).

methanol extractE A £43}7 ¢34
methanol extract® Fgholl A geks B3 Az
444 =t 3H4E oA AskokaA 2 ¥
o g2 ZA-FE2 1.0% Sod. Car-
boxy Methyl Cellulose (C.M.C.)&8& 7}
gt FAbAIF el 2¥%A St E X3 o4& o=
Tween 80 & F w8 Hoi=gAY Gum Ar-
abia (G.A. )% F4% F73te Azl oH,
w99 2E §of& EYSA Agdoz 443
o }(Fig. 2).
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r,].]fﬂ- ﬁﬁ% A 4 -3}_91 D]_u.sz,ss)
REEEHY X ARER | AHTEL A43F,

F215, FFEALT A5 150k E A
oo YRS AT RE AWEEL A
4 592¢ ARE BAel WgARed o
A g Qb A A4l AR AL 2
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Green weed(38kg)

‘{ dried and cut

Dry matter(7.76kg)

ground

v

powder

added MeoH and boiled in water

bath : 2 times for 3 hours

filtration

{ 1

Residue Filtrate

decompression and concen-

tration by rotary vaccum
evaporator

Extract(1.1kg)

Fig. 1. Preparing process of methanol extract

from waterpepper.

Extract

ground in mortar
added saline solution

1

Residue
| added 1.0% Sod.
Carboxy Methyl
Cellulose(C.M.C))

solution

added a few drops
of Tween 80

— | added Gum Arabia
T (G.A)

Expl. solution

Solution

Fig. 2. Procedure of waterpepper-methanol ext-
ract emulsification.

Agel A3

49 Apofiel s FUHAA ALY FUT
ALRE A5l et 474 13] 2~3. 5kg T
14 33] AAHE FAsIg 2 B {3
Aot S5 o] sl o} T A
o)l i ARt FaAY FHAFA5Y
(Table 1).

Z a4 AokaelE YR TN 4}
43w As FLF Hol &
FA 4715, methanol extract T-& 434 247
& 58A A2 F sk ch(Table 2, 3).
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At
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ingeg AR AINUWE Y Eo51Y0),
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A A A1 041730l A% 7.5%, 18417
ol AF 7.5%, 24417kl A5 15% Lo
it TR A5 30%7 SHASYn
A 232 041 7kol] 259 60% 8L AIYWE 1
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A1 Zkell A Fe] 10%4 A2 (4 F2276~460mt),
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3 foka JArEARS. o7 2] methanol extract
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Fodstn 2L A4

mo 4

Ee AF5E 59T g4l dstd s $qHA

D45 At Bt
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Table 1. Doses and Methods of Administration of Waterpepper(Persicaria hydropiper) in Cows

4 Green waterpepper weight(kg) i

Cow Vl‘?:ig};\t Age Breed  Spontaneous feeding Forced Total ng}?eo ast
ingestion weight ingestion
No (kg) (years) Green Hay  Powder Powder Green (hours)

1 650 5 D.C. 8.3 - - 9.0 17.3 38

3 470 25 D.C. 19.0 1.0 7.0 - 27.0 60

5 340 1 D.C. 9.0 1.0 20 - 12.0 36

6 320 2 K.C. - - - 8.0 8.0 0

* The weight(kg) of waterpepper administration was calculated as weight of green weed.
D.C.; Holstein dairy cow, K.C.; Korean native cow.
One kg of green weed=300g of hay=200g of powder.
The powder was administrated forcedly by stomach tubing at the time of the last ingestion.

Table 2. Doses of Waterpepper-Methanol Extract Administrated to Korean Black Goats by Intra-
ruminal Injection

Goat Body Age Doses of Total
weight Sex methnol extract( g ) green
Group No (kg) (months) O(hour)  18(hour) 24(hour) weight(kg)
1 13.0 4.0 M 28.2 282 56.4 3.90
2 10.0 3.5 M 21.7 21.7 434 3.00
3 6.5 2.5 M 14.1 141 28.2 1.95
I 4 45 15 F 9.8 9.8 19.6 1.35
5 8.0 3.0 F 174 174 34.8 2.40
6 7.5 3.0 M 16.3 16.3 326 2.25
...................... g g S e
I 8 7.5 3.3 F 130.3 - - 4.50

Thirty eight kg of green weed=1,100g of methanol extract. M ; male, F ; female.

Table 3. Doses of Waterpepper-Crude Juice Administrated to Korean Black Goats by Intrarum-
inal Injection

Goat Body Age Doses of Total

weight sex crude juice(mé) green
Group No (kg)  (months) O(hr) 24(hr)  48(hr) 72(hr) weight(kg)

1 17.5 6.0 F 460 460 460 460 7.0

2 16.0 5.5 F 421 421 421 421 6.4

I 3 10.5 35 F 276 276 276 276 4.2

4 130 4.0 F 342 342 342 342 5.2
................... T T e R T BT R

I 6 12.0 4.0 F (316) (316) (316) (316) —

Group(] ) ; experimental group, Group(ll); control group. Six liters of crude juice=22.8kg fo green weed.
{ )Y;volume(mé) of distilled water.
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A 283 Ed 4ol A B\FR A gt 4
FEAo ety £MmS ITH2 2Hg3HA Y mig
L Mm-S Helshd AH&shglet

MY 7k &0l A AR FA AR 2|2 o

‘F AR 12,24,48,72,96,120 § 14441 27| A
39 2=, methanol extractd HFi EJd4
dl 4 Fol Az} FAF 12,24,48 Y 964 Zhel]
a2z AH Y F(crude juice)d FAY Fd4
A& Fof 0,12,24,36,48,72 X 9641 gkl 22
A& 34l ot

2K - EDTA®R Ae|gt Ade] vjste]= HET
+, 38T, WL hgAlAL, 44 (Hb),
FMBRAR(PVC), FHMERARMCY), Fi5
mERm & RREE(MCHC) o S#RE 58 54
shedeh.

& A 3pehz| 9] A& Hitach automatic blood
chemistry analyzer model 736 series (latron
Laboratories, Inc. )& Ah£3}¢] calcium, inorg-
anic phosphorus, magnesium, sodium, pota-
ssium, chloride, iron, glucose, cholesterlo,
total protein, albumin, triglyceride, phospho-
lipid, blood urea nitrogen (BUN), total bili-
rubin, creatinine, alkaline phosphatase, aspart-
ate aminotransferase (AST), alanine amin-
otransferase (ALT) % lactate dehydrogenase
(LDH) 59 §3%58 24 4cr.

el 7tA2 242 1,0%heparin® & =] F4}
A2 FA%) A4 AR A A2 o5
&g =2z pH/Blood gas analyzer (Instrum-
ental Laboratory 813)-& A}-8-3} pH,pCO. ¥
HCO:% &4 33l

E 1.0% heparin® 2 *|2]dlo] AP Yo
€ 4TolA 2,100rpme2 3037 YAlEel sty

ol & dAzl A4 ol A cholinesteraseBA -5 &
83k, ”

£7] MOINZEN RZIHH 2EY : o
Aol Erlel Aol A Ask ATTARY +F
ol mlalE dape 2abshl slale] 4% 4ol
A4 E22E Tyrodegefo] &o 9= magnusz
o] #4332 polygraph® 1 ¢FA4E R7ls
Gepv. ATzAA £54L Boleksl sl
£ modified Krebs” solutiong A}-8&35}9] o.x®
odokle] 25 & 37C 22| Ak 95%9 =&AL
7tE 5%9] AL MR ERAFLE AS FEE
HA $EFA4E Bolsgch ARG T BTl
A48 3387l $3ked acetylcholine(F0,
10*M), phenoxybenzamine(# jT{LaK, 10~°M),
propranolol (Sigma,5X10-'"M), cocaine(Si-
gma, 107*M), BaCl.(BRZE(LE®, 0.05%), tetrod-
otoxin(Sigma,5X10~°M)5¢ +&& A4+
© o, norepinephrined}& 4|l reserpine-& A&
T Aol A= reserpine(o} 54 )2 AEA Al
Fkg® 0.5mg% 497 A5 THFARLFE Sl A
9} Zre wpy o2 mbEof ARgsiglet. el o
HAAFAETONA FETol2go] v =2
o] WdAlA o4-E dolry] H3ld ARHYF
£ 100CHA 3027 Aelste] AE Aol x4
o 483kt

ARIZHEMPL BE | 4FFE 394 FdA
methanol extract® £ 3t A|1FF 25(4,6%)
€ HEFFRAF 724070l A2F 25(7,8% )% ¥
oA F 964 7tell, FFS FAY FAd4LT AYT
8 25(1,3%)9 2 F9) 27(5,62)5 27 3
FHAF 7247l ALt {okA A7E
BAYs FA F74 D AR A AzxA
3 F4E HAsd 10%FTAZT 2L 24
3t stelsd 22 A2 A2l hematoxyl-
in-eosingd M o 2 welz Ay AHAE 44}
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O P A2 B8k @ o7 2] methanol extract
& CHClo] 591% Liberman-Buchard testgt 2
I Zaow Haslglov g oF ol steroid =
£ terpencidsl ZH YL ¢ + Aseh A7
methanol extract® methanolel] & silicagel
TLC plated] AA3 o} Ax m=E= o A
£olol 4 AHLF DragendorflbgAlopg L2
shol ok wais A Qg

wteb4d] alkaloide Z£43LA] %AV T3 wgk
Ff-& ZAolc), methanolsl] % ¢ methanol ex-
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ML o7t Hodow =3k NaOHoll ojs) o 240
2 "5 o] flavonoid7} EA ¢S AT 4 3
%t

o} 7] 9] methanol extract$-8o8-& 7514 x) &k
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eEHor HAggow g oF o= tannino]
TUAE & 7+ AN AR E S ] 2k
o] sl o2 B#lo] BIs sesquiterpene
aldehyder} SH4-& o2 Z2=c 78 4
A3 oratstd % A 5E STRA HEER
(NON)BREEFEERR S 443 23 444
AH-&3k of #oll &= nitrates} ¥ 250ppm Ef= A
o2 vekye,

O{72] BEARIET HiFiE | K AYe] A&
9 29 o7 HQ4H 3L Tablelsh 2o} % 4
TF 1F & 634 A5 4=ubat Wl gto
H 2ol dMvl T A oA gste
Mz 35 AHEEE 2dAFEG oY AR Y
& chebalglon 44F A7 4RA7AE 308
A4 A2 Aol £asgeh mat 74
Blo] =g 49 FI34L BE, £%F 9 BT
olglem Aol waf g9 ATAL WA E
axek.

134+ 38417 Fatell 8.3kg8] A& AAlst
dom 334 E 60417 Fotol 27kgS, 554«

o

36417k Tkl 12kge AH 3t Aol W A
A 71540] chefshgdct.

BEERIERR @ A7 5 £o43 49} methanol ext-
ractg Fo g Fd4L {bH J4AFAL Tab-
lege} e}, ARRAF & KW 27| F4L
22 AN7NE gAY LE 45AHeA HE
EAH olakst JFE AlshA) sgkch 23
slo] Zof] slot == H42 Y9 E vy g AV ¥
T AR Eat=] aiHa s Fgos 2E A6
Extet = gl sl AU A= EaleS
715 SHAeH(4FAI8). HE 3 Al$AY U7
Ex AZNE 8@U1E 3t §-§ 2 vy
= AE AdeH(AHA9). A == £ES E2A
U Ead4 galzls = g (#2110 9 11),
Alet ookt A AR ezt E FEe 5

oj4 el ekotrl 3t VY= wrad s x] oorch

gl A7), FEERS a4

Usieh SH3 AN ELL AR ATRAY
A

£
=3
€ 7k S LA E oF 10425

T 3F, 8541kl AldHAl £ho 98417kl
Aol ALEAL B o} 534E 154 7ol
ASHAl 2925 49417kl ARk Ad4h, 5241 244
B Al absl A &As sl 595k A SE e 5 AR
A Aol & vehlglel. qH 9 AdAdA e
ATFA 7t HAR 134% 9911 ZAA TR
o A17E) A7kl o Slell ) oub2e] slsh welA
Ak o= (£hA112), 50(12)41 7ol BRKE, 51
(31)A1zkel] &Rz} HHo] EAlgl 4AH(4HA13,
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2, 61(23)417kell A1GF AAHAFA15), 64(26)4)
7t AL E Bkt 70(32)4) 7ol A8
roe

24 A3 7oA methanol extractE 33|
H AF9 30%7kA A 1AW FARE A1TL
o] T 484] 7bol] E} 2ok £z WL w3}
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o ¥ dm

o] 60% 7+ B3 A2F-L 124 el AEF A
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o
=
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Table 4. Clinical Signs of Cows and Goats Ingested with Waterpepper

Exp. animals’
Clinical signs

No. of No. of goat
cow ME CJ

Sneezing

Twitching of muzzle
Rubbing and licking
Grinding of teeth

Snoring

Repeated hiccup

Cocking of ears

Abnormal chewing movement
Standing up and lying down
Posture of urination
Salivation

Lacrimation
Dullness(drowsy)
Inappetence

Anorexia

soft feces

Bloody feces

Bloody diarrhea

Diarrhea

Tenesmus

slight bloat

Bellowing

Labored breathing

Left displacement of abomasum

— B = N R DN
o | - o | oo | oo | ol oo o |
| } | ] }

=N NN R = e = W = N
o3}
|
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Photo 1. Waterpepper
( Persicaria hydropiper).

Photo 3. Pale Persicaria
(Persicaria lapathifolia).

' PN

Photo 4. Persicaria wnodosa.
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\_,5;'“

pipér growing on damp soil in shallow

Photo 5., Pgrsicaria hydro

water of ditches and streams (Left).An enlarged P.

hydropiper ard P. nodosa photos(Right),

Photo 6. SPotted Persicaria(P. vulgaris and P. nodosa) growing

on the ocat grassland in abundant colonies.



Photo 11.

Clinical symptoms in ruminants
ingested with waterpepper,
Photo 7:Dark chocolate color
of the blood'in goats(normal
blood color:2nd & 4th bottle),
Photo 8:Snoring with pressing
its muzzle on the cement floor,
Photo 9:Chewing or sucking the
rope and licking its hoof.
Photo 10:Drowsy dullness in cow,
Photo 11:Drowsy dullness in goat,
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Photo 15.

Appearance of feces in ruminants ingested
with waterpepper.

Photo 12:Blood dropped on feces in cow,

Photo 13:Muco-bloody feces in cow,

Photo ]4:Bloody feces in cow.

Photo ]5:Severe diarrhea in cows,

Photo ]6:Lumpy and soft feces in goat,

Photo 17:Bloody feces in the lower-
right white corner,

Photo 17. 238



Table 5. Changes of Vital Signs in Cows Ingested with Waterpepper(Persicaria hydropiper)

Cow?* 1 3 5 6
Vital signs BT HB|RR RM|BT HB|RR RM|BT HB RR RM|BT HB RR RM
Time after
ingestion
(hours)
0 385 68 (3 25384 5428 10{384 8 26 20385 8 21 1.0
12 383 68 |32 129384 64|32 15384 8 32 12 (388 8 45 15
24 386 72|30 101387 7242 20 (386 9 48 20 {388 8 44 12
48 384 76129 12386 70|36 12386 102 36 1011388 82 46 10
72 385 82|27 101385 8 [ 60 30(387 98 31 10(384 102 45 15
96 384 60 | 24 20386 64 |30 20386 84 32 201|389 8 46 1.0
120 383 64 {26 2010382 6032 151385 8 30 201386 78 40 20
144 386 7025 101[385 62 )28 20386 8 32 15387 7 38 15
Tabie 6. Changes of Urinalysis Values in Cows Ingested with Waterpepper
Time after ingestion
(hours) 1 4 7 12 22 26 30 40 95
Cow Items
No.
Specific gravity 1.036 1301 1.029 1033 1.039 1.036 1.033 1.027
pH 6.0 6.0 5.5 5.5 5.0 5.0 5.5 6.0
Protein(mg/df) 30 - 30 30 — — - -
Glucose(mg/d?) N N N N N N N N
Ketone bodies - — - — — — — -

3 | Urobilinogen(mg/d#) N N N N N N N N
Bilirubin — — - — — — — -

Nittite - - - - - — - -
Blood(Ery/ #¢) — - - — - — — -
Leucocytes(Leucol/ #¢ )| — - — - — - — -
Hemoglobin(Ery/ #¢) 10 — 10 10 - - - -

Specific gravity 1.023 1.037 1.029 1.026 1.011
pH 8.0 80 80 80 75
protein(mg/d{) - - — <30 -
Glucose(mg/de) N N N N N
Ketone dobies - — - - -

5 | Urobilinogen(mg/d¢) N N N N N
Bilirubin — — - — -
Nitrite - — + — -
Blood(Ery/ #¢) - — - 510 -
Leucocytes(Leuco/ # ¢ ) — - 1026 -— -
Hemoglobin(Ery/ #¢) 50 50 50 - -
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Table 7. Changes of Hemograms in Cows Ingested with Waterpepper

Cow ’Bter RBC HB PCV  MCV

inges
$  tion  (X10° (g/de) (%) (fe) (%)
(hours) #e)

MCHC WBC

Differential leucocyte count(%) Fibn
Neutro Lympho Mono Eosino Baso gen
(/re) (mg/dé)

phils  cytes  cytes phils phils

0 6.05 82 36 59.50  22.78

7,100 29 59 0 12 0 300

12 543 88 31 5709 2839 7300 50 42 2 6 0 500

24 539 86 33 6122 2606 8500 50 30 0 20 0 400

1 48 5.78 9.5 30 5190 3167 7800 40 50 0 10 0 650
72 398 10.2 26 6532  39.23 4,900 27 68 0 6 0 650

96 479 89 29 60.54 3069 4475 39 39 2 21 0 700

120 599 83 31 5175 2677 5,500 60 34 0 14 0 750

144 553 79 36 65.10 2194 7,950 47 43 0 10 0 400

0 7.02 128 33 4710 3879 11,900 24 66 4 6 0 600

12 6.74 12.3 33 4896  37.27 11,050 39 52 0 8 0 550

24 6.98 117 34 4871 3441 11,700 37 55 2 6 0 500

3 48 714 118 48 6723 2458 12,250 44 30 0 17 0 600
72 716 117 32 4469 3656 9,250 22 64 3 9 0 600

96 710 10.8 34 4789 3176 9750 43 50 i 6 0 650

120 7.15 1.2 32 4476 3500 10,250 55 42 0 3 0 600

144 7.01 11.0 33 4708 3333 8500 57 38 1 4 0 600
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Table 7. Changes of Hemograms in Cow Ingested with Waterpepper(Continued)

Cow E}{é‘f RBC uB PCV  MCV  MCHC WBC - Differential leucocyte cou.nt(%) Fibri

{nges- eutro Lympho Mono Eosino Baso gen

# tion  (X10° (g/df) (%) (fe) %) (/) (mg/df)

(hours) Hi) phils  cytes  cytes phils phils
0 6.18 106 30 4854 3533 11,200 28 69 0 3 0 500
12 6.58 114 29 44.07 39.31 10,150 8 90 0 2 0 600
24 6.01 9.3 33 5491 2818 9,750 16 82 0 2 0 1,000

5 48 412 10.2 51 12379 2000 14,400 60 37 0 3 0 400
72 4.56 9.0 23 50.44 39.26 11,050 49 50 0 1 0 500
96 593 94 26 4384 3612 18,600 48 49 1 2 0 600
120 6.02 10.0 32 5316  31.25 12,050 46 49 1 4 0 600
144 6.16 938 30 4870 3267 10250 48 49 1 2 0 550
0 6.21 10.8 39 6280 2769 7,850 38 31 0 3 0 700
12 3.72 11.2 51 13710 2196 10,350 49 29 0 22 0 800
24 6.64 11.0 49 7380 2245 7,850 56 20 0 24 0 900
6 48 412 114 52 126.21 2192 5,050 59 17 0 24 0 700
72 5.08 10.6 29 5709 3655 4,650 58 29 0 13 0 900
96 5.82 96 33 5670 2909 6,250 59 30 0 11 0 800
120 6.44 10.2 32 4969  31.88 8,500 48 32 2 18 0 700
144 6.18 9.8 36 5825 27122 1,750 52 24 0 24 0 700

Table 8. Changes of Hemograms Values(mean) in Goats Ingested with Waterpepper Methanol
Extract

Cow ;{}{‘ell? RBC B PCV  MCV  MCHC WEC Differential leucocyte count(%) Fibri

Group 1nges- Neutro Lympho Mono Eosino Baso gen
108 f % /

taony OGGy /08 VR s oytes  phils  phils  (og/dd)

0 1401 1007 30 2137 3480 10317 36 58 2 2 2 308

12 1004 912 19 1968 5267 983 36 59 1 2 2 233

I 24 11.66 9.21 27 23.27 3447 12,621 35 60 3 1 1 283

48 10.59 8.06 23 21.30 36.16 9,975 19 76 1 2 2 333

9 1272 88 26 2085 3386 10717 25 65 4 4 2 367

0 1248 851 26 20.36 3341 11,900 38 57 2 1 2 300

12 1193 903 27 2222 3413 13075 35 58 4 1 2 250

I 24 12.05 7.10 28 22.85 2573 12,825 37 59 2 3 250

48 13.38 8.50 24 17.92 3541 14,400 32 62 2 3 1 350

96 13.34 840 24 17.68 3575 12,575 27 69 1 3 150
o] 22l 654w 124 el Frl5H = AHEFS A defol] Frhshe AL BYoU 1534FE 12
B 3 ~24A17kd)ol], 3 Y 534 484 Zulel 2E|l:

Al A zrAslgich, WAz A Al o 6345 24~484 Ztolol] A AEGCH 83

A TFTE 55400 A AR T A2t 124] 7hel] S B 15404 48~1204 Zefol], 53
43 AL AYstae 12417 o] 1 ¥ 654 A= 24417 o]l 22]il 634 24 Y 724 7k
A 22l 4841 Zkehel] 3 D 55 4&ellA FUbE) of 7 Frlehe AdFelgdeh. 2 g4 Y
g wglch i e 53404 12 W T A Akl A v, FAT W 3T
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Table 9.Changes of Hematologic Values(Mean) in Goats Ingested with Waterpepper-Crude Juice

Time after RBC HB PVC MCV MCHC WBC
Group ingestion (X 10¢/
(hours) He) (g/de) (%) (fe) (%) (/#e)
0 16.53 11.33 29.50 17.98 38.69 12,362
12 14.20 11.45 31.00 21.93 37.36 21,150
24 14.95 9.05 26.00 17.37 35.41 12,575
(I) 36 14.60 10.00 27.26 18.63 37.32 16,550
48 13.58 9.08 28.25 21.41 32.74 14,625
72 14.25 7.68 27.75 19.55 2773 12,787
96 14.68 9.85 30.50 20.85 33.24 9,450
0 20.35 11.55 34.50 17.09 3341 12,650
12 13.00 10.75 35.00 29.82 30.71 9,950
24 17.00 11.05 28.00 17.20 39.46 16,550
(ID 36 17.60 10.20 29.00 16.74 35.21 16,425
48 17.00 9.35 32.00 20.23 29.40 11,575
72 15.10 7.60 31.00 20.57 2455 12,374
9% 14.05 10.90 31.50 22.39 3454 11,900
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Table 10.Changes of Serum Chemical Constituents in Cows Ingested wityh Waterpepper

Item . Calcium(ug/d¢) Inorganic phosphorus Magnesium{mg/df) Sodium(mmol/ ¢ )
Cow (mg/dg)
Time 1 3 5 6 1 3 5 6 1 3 5 6 1 3 5 6
0 8.0 88 100 93 9.2 6.1 88 7.0 23 24 37 23 1362 1353 1394 1370
12 7.7 82 95 86 7.8 5.5 75 75 22 21 26 19 1326 1319 1336 141.0
24 8.2 8.1 93 75 74 6.5 7.2 62 26 17 28 19 1258 1431 1380 1400
48 7.6 6.9 94 89 87 42 63 58 24 14 26 22 1325 1446 1405 1423
72 6.8 6.8 87 89 6.0 42 5.7 6.4 2.3 2.3 21 22 1430 1352 1370 1458
96 6.9 7.4 82 88 66 54 7.2 6.8 2.4 2.3 2.1 22 1348 1407 1381 1442
120 | 6.8 8.2 86 86 6.8 5.8 7.2 69 22 2.2 2.2 23 1331 1368 1386 1423
144 | 6.8 8.6 89 89 6.9 6.0 74 7.2 2.3 24 28 22 1318 1383 1392 1446

Item Calcium(mg/dd) Inorganic phosphorus Magnesium(mg/d¢) Sodium(mmol/ ¢ )
'm\ (mg/df)
Time 1 3 5 6 1 3 5 6 1 3 5 6 1 3 5 6
0 433 394 559 425 974 1032 1044 1049 170 80 119 153 46 70 89 90
12 | 385 463 611 508 991 1035 1023 992 133 5 103 165 77 35 61 21
24 | 352 467 475 429 932 1069 1031 1020 120 117 95 128 42 31 45 30
48 | 421 432 494 473 994 1060 1007 1042 128 48 92 64 26 26 16 2
72 1 389 4.04 443 455 1009 1023 996 1130 48 122 56 86 91 88 31 80
96 | 452 398 539 456 101.2 1045 1033 1108 50 118 83 89 81 68 83 76
120 | 367 4.02 520 4.58 1008 101.6 1009 1124 48 9% 87 93 81 70 76 78
144 1 420 422 532 427 986 1024 1024 1045 58 98 9% 102 74 72 80 82

Table 10.Changes of Serum Chemical Constituents in Cows Ingested with Waterpepper(continu ed)

Item Cholesterol(mg/d2) Total Protein( g /df) Albumin( ¢ /dg) Trigiyceride(mg/d¢)
Cow
Time 1 3 5 6 1 3 5 6 1 3 5 6 1 3 5 6
0 154 122 139 153 83 8.3 79 86 3.1 41 45 40 24 12 29 25
i2 147 104 147 130 79 7.5 8.1 7.9 3.1 38 4.7 38 19 11 25 20
24 | 154 116 118 105 84 81 81 63 33 40 43 32 27 4 16 17
48 129 75 9% 114 64 5.8 75 7.7 1.2 3.1 43 36 21 10 14 20
72 122 99 84 114 78 8.1 6.8 7.6 30 4.0 39 38 16 5 12 20
96 136 88 8 115 82 82 72 78 3.2 37 39 36 17 12 18 18
120 { 122 96 90 120 77 78 72 80 30 38 40 35 16 14 18 19
144 | 122 102 110 124 76 8.1 74 78 29 4.0 42 3.8 15 16 19 20

Total Bilirubi .
ltem |  Phospholipid(ng/de) BUN(mg/de) o Brhrbin Creatinine(ug/df)

Cow (mg/de)
Time\ 1 3 5 6 1 3 5 6 1 3 5 6 1 3 5 6
0 158 124 174 180 153 159 164 163 01 01 o01 01 10 10 13 11
12 {157 106 167 146 135 155 139 170 00 01 01 01 o009 11 13 13
24 {160 137 131 133 119 136 142 16 01 01 o001 01 10 12 13 "11
48 | 118 83 102 138 87 128 116 128 01 01 o001 01 10 09 12 10
72 | 120 92 92 136 80 128 106 138 00 o01 01 01 09 10 12 11
96 | 125 120 86 132 112 132 127 136 01 01 o©01 01 09 1.0 12 11
120 | 122 118 108 140 100 126 128 178 01 01 01 ©01 09 09 11 11
144 | 120 118 119 102 138 126 164 01 01 01 01 08 10 12 11
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Table 10.Changes of Serum Chemical Constituents in Cows Ingested with Waterpepper(co-

ntinued)
l% AIK. Phosphatase AST (IU/ ¢) ALT (1U/ ¢) LDH (1U/ ¢)
Co (mg/de)
Tim§ 1 3 5 6 1 3 5 6 1 3 5 6 1 3 5 6
0 | 79 156 215 238 43 50 58 181 15 23 15 24 1,719 1826 2,153 3015
12 (67 137 223 260 39 46 63 124 13 20 16 20 1656 1662 2,226 2491
24 | 77 146 223 270 41 46 55 109 14 20 15 20 1759 1,798 2121 2433
48 | 79 128 246 221 42 32 49 81 14 12 15 16 1797 1,320 2,007 1,926
72 | 65 166 231 226 37 47 46 75 12 18 15 18 1608 1715 1944 2116
96 | 71 154 201 232 43 46 40 78 15 19 13 19 1722 1660 1670 2,224
120 62 144 222 233 38 48 48 82 13 20 14 22 1608 1718 1860 2,182
144| 68 152 208 231 36 48 52 84 13 22 15 20 1582 1708 1,898 2,216

2] ¢¥gr o1} calsium, phosphorus, magnesium,
iron, glucose, cholesterol, total, protein,
albumin, triglyceride, phospholipidy BUNG¢j|
del A L HE5Fol7t vlxddd. olF ¥A
Zaz] o H5S 9FFo Fal9 MAE A
&zl 9} vl wetg el gt ZL A3E A
At

F ¥4 Ca %€ 1,3,5 ¥ 634004 qHF
A= 247 8.0, 8.8, 10.0 ¥ 9. 3mg/100mé
o]gloyt 1,3 ¥ 55 A0 A& 72~964] kel el 6.
8, 6.8 % 8 2m/100m oA 77 A4S E 7
g ug, 13 FAFATE 634 A€ 244
Ztoll 7.5mg/100me2 2 A4S ek, 22 4)
Zro] o] 7zl wel 1348 A ZE &
A B FoAAe 502 Fo5le S
LE- 120 ‘

YAF7AY FE¥E 1,3,5 ¥ 6344 49
o QA= ZF7 9.2, 6.1, 8.8 ¥ 7.0mg
/100mee] 2t 1,3,5 @ 6540 A= 48~724]
Aol 6.0, 4.2, 5.7 ¥ 5.8mg/100m¢2 2 77
Fasle S Bdd. 28vd 1 ¥ 5348
A gk Yoiz] Lol A= A3} Sl Fod AR
o 4502 st}
q3 MgFsEE 3,5
Ae 274 2.4, 3.7

-1}
ES

65 404 oFFo2A
2. 3mg/100meo) A2} &

HAEQAAFE B3} 3r4E7] AlFsle 12~724]
Zrelell 1.4, 2.1 9 1.9mg/100mé 224 H A2 &
2k 3% 6349 A% HALAFE B AZ
ol A 24417 o] Foll& HA R FAHAY FLE
A s | Bslg o 5549 ASE A4z
Az A3 318 gich b 1346l 4= o]
Fojol] o3 d4%& Bolx Fket

43 AR AL Ag3Fd Ao+ 1,3,5 ¥
63 44 170,80,119 ¥ 153#g/100meo} 3l o}
A 2 AFFAAZE F3} L] A AEhe
48~72A kool 27t 48,48,56 Y 64 #4g/100ml 2
2 A E 29t d3F44404 ¥ &%
58 uqu 1 ¥ 634dlAe Azte] Az
ol e} o]F Azt FrHE & st o 1447
)7tz G FEE FA8GH

g3 5o F5E 1,3,5 ¥ 65404 o
Eo Aol s 247 46,70,89 ¥ 90mg/100meo] 3l

21} 1,3 ¥ 53 A& A AFFAAAF 48417

ol 26,26 ¥ 16mg/100m¢ L2} 63 Aol A+
244 7ol 21mg/100meo-2 4 FA3 L FE7
Ass ek, 22y o) F 24~4847ko] A3
€ dell= A4 FE= 34t

83 cholesterol?] 7 ¢ AFFAAd = 1,
3,5 9 63404 2zt 154, 122, 139 ¥ 153mg
/100mol g2t 1,3 ¥ 554 AE GHFoq4)
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A% 48~72A 7ol 27 122, 75 ¥ 84mg
/100w 2E| I 6340l AL 2441l o] 105mg
/100m 22X HAAE B9k 2eiu I o] F
Al Zko] Azst A dkd FbskrlE o
¥ FE frAsH

g3 Zcoiilsl albumin FEE AFAFAF @
F4 YA "= Gy A H L' 24~48
A7 e] JHF AL FEel| vlEte zh4s
€ AL YT o|F A AR T F
2 31855l

&3 triglyceride®] 7% o #Fg Al = 1,
3,5 2 63404 24,12,29 ¥ 25mg/100meo] 312
U Ak o g o fFqF 21457 AFE |,
398 5340 At 724 kol 27 16,5 ¥ 12mg
/100mf 18 3 635 4F 244 bl ol 17mg/100mé.2
24 HAAE 2o+ el 9H T4 96
A7 o) F el & Al e}l 15~20mg/100mS
2 355 et

43 A" FEx Maldl =Hebd 4kl
she Aol ot 1 % sEael AL AT
of 484| 7kl A7 118 ¥ 89mg/100m¢ 223 5
3 654l AHFAF 24412 F 1241 A
o] 27+ 131 ¥ 146mg/100me 2 7H43}>] A 28}
Fol Ao QAAAFEsE vl Y% 3%
£ A3 ZE 4LolA AS Y2 A FES
=1 3H5d et

83 BUN 7% q#FoqHAdel+= 1,3,5 ¥
635 4ol A z7 15.3, 15.9, 16.4 ¥ 16.3mg
/100mee] gl ot AF T A 2HF 48~724] 7k oll
zZ+z+ 8.0, 12.8, 10.6 ¥ 12.824 At ztids]
t Ak nga 654 E AT XE LA
Az Frtstd FoAAAY +F22 Sl I
9ol R FAF AAHE WA Na, K, Cl, &
bilirubin, creatinine, alkaline, phosphatase,
AST, ALT, LDH 39| ¥=& §A%o oA+
oo @ WEFE ALY 7 A gkl 2
B4 de H3HE RolA AV FL AHFo
AR ¥l wde Tl HAyW Hd5E

o
£

BATS Ao

|7 methanol extractE 33lo] A T d4 A
%9 30% (EF%)HA A2 A T
AAEF3 =2 60%el | sl methanol
extract® QAloll Tt AM2AP T4 EAst
2] A7kd H5-2 Table 110 4 9} Fe,

83 FredsEt AMAETY 2 $ met
hanol extract §-of /Aol 10.2mg/100m¢o] 2
o] % 12 ¥ 2441 Zkojol] 11.7~11.9mg/100m 2 =
A Az Fobsl e A v W A4 Tl
A= methanol extract §of Zxlol] 12. 7mg/100mé
olglovt 5o F A 7Adhe 48417l 9.
4mg/100me7H=) 7+4349] o}

# A Na¥x 52 7% methanol extract $of 2
Aol AP T3 A2AdP ol A F7 143.2 ¥
148.5mmol/ ¢ o] 12} T F 124] Zef el =
153.8 ¥ 152.4mmol/ ¢ 24 H1zF v
2y AMETAAE AEF & FEE A
3190} A24 % Foll A+ methanol extract ¥
% 24470 e] BAAAY 2 3 FE )

W3 Clo) A$E Nash sl4g AE noE
o] methanol extract F-of Aol A|14Y T3
A 2408 Foll A 77 109.8 ¥ 114, 7mmol/ ¢ 0] 4l
ou B F 12417kl £ 119.9 ¥ 122, 7mmol/ ¢
224 Hux§ vych T3 A14E Tl A
ol F vay ¥ FEE AL FASA2M A2
A3 Fol A+ methanol extract S0 ¥ 244 23
g Fo24e w2 s & glet

A AT+ methanol extract S-of 2l
A1LRF3 A2AYTAA A7 147.8 ¥
89ug/100mee] gl 2} F-o] F 12~244] Zkefoll Al
AY Fol A+ 57.5 ¥ 45ug/100m 024 F7 3
&= gk o] F FAYT RFoA A S
e AEFgE 24k

A2 TEESE methanol extract $of AA
o ALY T M2AH T4 F7 43 R 6lmg
/100m 3 ot T F A K zh4slr] Al Asld F
o] % 4841 Ztoioll & 17 ¥ 53mg/100me.0 2 4 2 =]

=
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A E BT o] F 964] gkeHoll =
g S7tskgieh

A cholesterol 55+ methanol extract F
of Ao A1l Y AM2AFFANA A7 121 ¥
127mg/100meo] A o}t Fof F A 3} zh435)7] A1z
ate] o A A4 484]7kdlel] 100 ¥ 108mg
/100me .24 #H A5 ®ojct

# 4 triglycerides} Qlx|A2] 7L ALY T
ol 4] methanol extract %o 2| Aol = 44 I 164mg
/100me¢o) &3 .2 v} methanol extractfo]E 964] 7t
o] 26 ¥ 114mg/100me o2 ZrA= gk A24F
Fo] 4= methanol extract Fo A Zzy 29 9
146mg/100meo| 2t F 45 12~484] Zboof] 7
7 14 9 115mg/100mé 0.2 H A& B}

A BUNz|& #1483 A4 T A
Z+2F 20.8 W 24.
Tmg/100m 2 FodF 2b43}7] A At AL
A Foll A 964] Zhell 15, 8mg/100m¢ 2] . A2
Aol A= 484 7keHol] 16mg/100md 0 2 2 A
& 2och

24 HHY BE

methanol extract o 2 Aol =

22l ¥ & creatinined AIAZFA A=
methanol extract BF F ] base 7Sk
S+ B9l whdd A2AE Tl A e FA3] Frishe
A% Rt

&2 Fowsl albumin ¥EE AILEF L

A2AR T4 3l 2 o 7S]
Ao I HEFFo] AAsA ¥Uhw UrA K,
Zbilirubin, alkaline phosphatase, AST %
ALTE Z AdTollA ZAdE 9344 de
318 Moz okt

Y2 FAZ T4 A5 10%l A2
e AFAAFE AN E 2447 A 2= 43
B3l AAde ¥€A Ca, P, Na, K, Cl,
Fe, glucose, cholesterol, total protein, albu-
triglyceride, phospholipid, BUN, total
bilirubin, creatinine, alkaline phosphatase,
AST ¢ ALT ¥=% &33td 2L ue=
FHTE TR AT ¥RAEAE A
F F4F AAALEE v ¥ € F
ARl A A U Aol AL WAL + A,

mETA B 0 AR 42, A L B
4 A4 FAGAY AN LBL A FAR £
ol 9lel4 548 9| pH, ghab7b2EsH(pCO:) ¥
HCO:8 HES ZAAYEZ 225t} (Table
12). & wAb7baEts HCOss 2w A9 4)
7ol mela AAEE o4k ¥ FEFE Role
A4E slglent Aoz wes pHE 34

AE Holual ket

Xl HE oMLl cholinesterase &AM T

D A LT ChERY L AAlstes £40] &

Age u
K

Hode

min,

Table 12. Changes of pH/Blood Gas Analysis Data in Cows Ingested with Waterpepper(Per-

sicaria hydropiper)

Cow No. 1 3 5 6

Item PCO: HCOs PCQ: HCOs PCO: HCOs ~ PCO: HCOs

Time pH (mm (mEq| pH (mm (mEq| pH (mm (mEq| pH (mm (mEq
(hours) Hg) /¢) Hg) /¢) Hg) /¢) Hg) /¢)
0 7,384 51.5 29.9 )7.410 48.5 23.7 {7.358 50.9 27.8 |7.416 55.3 34.5

12 7.348 49.9 26.6 |7.397 44.8 21.317.364 50.8 28.1 [7.415 51.0 32.0

24 7.375 56.3 32.0 |7.363 45.0 24.9 [7.369 50.2 28.1 |7.416 45.9 28.6

48 7.371 57.1 32.1 |7.415 43.3 27.0 [7.406 55.1 33.6 [7.384 40.2 24.1

72 7.447 35.5 23.8 |7.406 44.6 27.3 17.391 47.3 27.9 |7.390 38.2 22.5

96 7.462 39.6 27.5 {7.383 42.7 29.9 |7.368 48.1 28.4 |7.380 38.4 23.7

120 7.372 46.8 26.4 |7.385 39.4 26.4 [7.348 49.5 28.2 |7.385 39.6 22.8

144 7.428 41.3 26.5 17.345 38.6 24.8 |7.363 38.9 27.8 |7.394 38.8 22.5
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ol gx 3B 2As skl ARAE,
Az Y 22E AAFAAN L3 AALLE
A B & Lol A AAHE WA cholinesterase
o H5& AR v 1549 6344
A Aol ChES] &4jo] ulma] Al vebgtond
Aoz s ¥ d44¢ AT+
%19l ek(Table 13),

Table 13. Changes of Cholinesterase Acti-
vity Values(U/¢) in Plasma of
Cows Ingested with Waterpepper

Time Cow# 1 3 5 6
(hours)
0 88 104 78 79
12 85 105 84 54
24 52 93 76 74
48 60 114 74 72
72 85 96 61 83
96 86 101 80 84
120 78 98 83 78
144 90 89 82 80

=3l o7 methanol extract® Fo3t EH4
o gleiA] &3 ChEg} RBCel| 44 AChES %
AEE AAYE s F e 24
S95E 2HY + Y9cH Table 14).

Table 14. Changes of Cholinesterase Activity
Values(u/ £ ) in Goats Ingested with
Waterpepper-Methanol Extract

w (I (I

(hours) CHE | RBC Plasmaj RBC Plasma
0 140 141 77 78
12 132 133 86 158
24 123 108 74 100
48 126 117 83 138
96 142 116 80 151

Group (I)and (I);the regimes of doses are indicated
in Table 2.

oiHMB0l E7 A2 ¥ MojX| el 2
Mol 0|l Q& 1 AR AFol FB2o| nlalE
dgE 247 Nkl B9 ATk Aol

A& Magnusitel| 84-3ted polygraph2 1 $
$4¢ B ARAEE Goelel shalo
ASE ok B2 g2 % Aol
$%0] asdA ol asleh
(Fig.3 9 4). ol2lg ol skxhgo] £7] Aol a2
A 2ok FHsGA Al ol F £l AolA|
A& Ao g ofpHe o]opre o] hztRo]
AgAAA S Hgs Qo] YA A4E £
AFsk7) S5k} thgst o] AW shadnh.
Z Ez| Alo|x Ao acetylcholineg 10~°M=]
A AEBE Aol e Aol gzel £Eshde
o} A4 FL Goblol shated Ea) AolAAE

O [o]
o R | 5

Fze 1 Ag

o] A1 o} acetylcholine% 10-°Ms]A| 7+t
Qe ddl+= =598E A9 Bolz ¢strd
(Fig.5).

a -adrenoceptor x}vtA] ¢l phenoxybenzamine

< 10°°MsAl 5274 MHHULF 4H4FE F
A3 S 27l Alo)AAZ AL o]hE ¥
phenoxybenzamineol} ¢J3sled zbuls]x] 9gte}
(Fig.6).
B -adrenoceptor 3}5}A] Q) propranololg 5X10-
'MEA 52 AANGFE ARYFE EA Aol
Az Aol Felshdnil AR AFel 4 2
ol txg-& Aeds] =] YgteH(Fig. 7).

E7] Alojx]AZoll BaCl& 0.05%=#A =&
94 dolE Aolx 3ol £2590 o7
4FE ool sato] E7] o)A AL
BA7 che Aol AWALd TEEE
Yo7+ BaCleg 0.05%5] 7 shskg il BaCl
ol % 30| WAe 243l 5cHFig.8).

vesicled]| 4 catecholamine u}&at8e] &
reserpined A F kg% 0.5mg% 44 7t Al S5
E7lell 4 Alelx A2 A& ubEe] Magnusat
o Waste AALFTL FoAstdrel Aol A

Z ANE o WAL 2eoHFig.9).

catecholamine®] vesicled] 29 uptakeE 23|
3= Ao dezd 9+ cocained 10-*M= A} §
22 AN hE AT AL o
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Fig. 3. Response of the 1solated duodenum from
rabbit to waterpepper-crude juice(WCJ;

0.5% final concentration).
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Response of the isolated uterus from

rabbit to waterpepper-crude juice(WC]J

- 0 5% final concentration)._
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Fig. 5. Effect of acetylcholine (Ach; 10‘6M) on
the relaxation of the isolated rabbit d-
vodenum induced by waterpepper-crude

juice.

b
A
|
1.
i

Fig. 6. Effect of phenoxbenzamme(PBZ 10-*M)
on the relaxation fo the isolated rabbit

duoden um induced by waterpepper-crude juice.

F'g 8 Effect of BaClZ(O 05%) on the relaxation
of the isolated rabbit duodenum induced

by waterpepper-crude juice.

! SRDRI, S S

. .-_*_-_

Reserpinized

Imin!
Fig. 9. Response of the isolated duodenum from
reserpinized(0.5mg/ kg of body weight, 4d-
ays) rabbit to waterpepper-crude juice(0.5%).

!:i;f:it

" 1min

I R
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Fig. 10. Effect of cocaine(CC ;10~*M)on the rel-
axation of the isolated rabbit duodenum

induced by waterpepper-crude juice.

N

. FEGPEY PSR

[PV SR S—

1min -

WCJ.
1 .

Flg 11 Effect of tetrodotoxm('fTX 5%10-°M)
on the relaxation of the isolated rabbit

Fig. 7. Effect of propranolol(PR 5X10 M) on the
relaxation of the isolated rabbit duodenum
induced waterpepper-crude juice.

duodenum induced by waterpepper-crude
juice.
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Fig. 12. Response of the isolated rabbit duodenum

to the waterpepper-crude juice which was
boiled for 30 minutes.

A Foll sl Exl Aol A AL o] A3
9 ot(Fig. 10).

2-&A 7 A o] ekatgo] gl tetrodotoxing
5X107°M= A 582 AAE T oy AAYFE
St Enl Alo]A AT AL ojHE B
9 oH(Fig. 11).

ol o}zrg o F B FALol stdol] 3l st
He A9z A 8E ol A3ty dHYFE
Be BdlA 3087 HEsld Er Alo|AAE
Asdo] ALslgrdnl Aol AL o] htSE
B g} (Fig.12).

BB MR | 4858 44 FdA
methanol extract® A 22 #Astd %9
30% 7t 33 FAR AILFTF 257 AFF
g% 724170l AF 60% G- 1slo] AP
S 7 A2ARTF 25 FAF 964170 2B
AEE FAT B4 25 HAFRAF 242
ol Z7 Al gste SAgdg FAsg
uf &3k Age] F¥e] AAHAT 74 A9
ZARLE AN EY) FAATal oA
o= Y=gk

-~

 ®

o] ¥ (Persicaria hydropiper)+ vht] E3}ol] <
e ddz22A AFAHeR F2 Ex Yl
A A s Fzolvk. BUL AlFEo A4 e

S-S54 A A7k AR, sludelobll B
L.

2 ol A4 4Eolztn atd.on el
ol AE dldiel 471 AHE Hom A4, ¥
d EL FAAE QoA + Yk S22 ¢
A Qo) ALEFol EUAN YES F3
oA ek

499 4EFol v dR$TE 3= €1,
_QE_

oAE 22,7 A3RE AFee

x4 2tL5} 5ol Aulel] LM 2L Yo
=

45 4 9] s el Yok } 4%
A 248 o] &7ta]| Aol Azt dATFsle] ket

2y el s AAHE AT oA F
q, 2ATEY, EARRAZ, FF444, FotEL,
27, £F, A%, M4, e 59 s
A2A o] §5|m glef e

2 2§ A methanol extractE cj4ro 2 o
9 %o 544 488 2 FA4EE 24
3}¢) Wl v} steroid, terpenoid, flavonoid, tannin
9 essential oilo] L2} o A Foll = nitrater}
AEH e T534E 921 5 v 2o &
freel A& Fdsgct

o] % 25.e] Barnes9} Loder’-& sesquiterpene
dialdehyde&, Qudrat-i-Khuda 5% steroid$}
glucoside-®, Fukuyama 5" -2 sesquiterpene
dialdehyde(warburganal), hydropiperoside
(coumaryl glycoside), drimane-type sespuiterp-
ene Y nor-sesquiterpene 52| steroid ¥ terpe-
noid& Ye]3l¢ o= o]5F warburganal & A4
Al 254, 3TA, antifeedant2 49 go] 2
2 AHFES FUTE Aot s 22l
Tatsuta®'= persicarind Felklova®{ flavonal
glycoside®, Racz$} Fusi® Zeglx Qudr
at-i-Khuda 5*-& flavone glycoside® Horh-
ammer$} Rao™ quercitring 12 i Bartike}
Piskac?-& flavones-2] flavonoid& 2|5}l

o}, Williams¢} Lansford®y: o)2jgt Eae A
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Witanowski¢} Krynska,“ Barnes¢} Loder,"
F#® 3 Bartike} Piskac® e o 3 Fof] 553
o] & sh& Ul essential oile] Ff=o] A&E
¥ 35k 3 acrid ethereal oil% polyhonone&
FEZ o hag, AYAE ¥ s|te} A4
F44 FELELE doAdn g e Furuta
£151.9. polygonolide(isocoumarin)+ 8} 524
Y FAEZPA 2 o] &bt SEE. =
g HH?Pe} Shalamova®is of 7] 4 F 5 AAF
A8 o7 4 9l tannin®o] 28] Osweiler
= # Knight® 9 Clarkes} Clarke: $)Atal-g-
253 2k o}l 2l methemoglobing 44E
A+ nitrater} gol Ffr=eol et kv

d4FE 2 2HT R % AT FEAAE
71540l w¢ g Azolut FFH AV AH4H4|
gl A wele}r & 4 3¢ FEdsA A4a8
Al feh2eem B A A o H Y2 E LellA] 2}
AAAAIZHE ol HANAT 8.3~27kg7hA] HH
o} FH$-9] A9 1T Ao] o9 ol A¥ 7z
ol MAl ¥ FF L F1EAe] of-§ heFst
et

oFAE A4HE 49 oF methano extractE
T Zd4od 4 FAF 1412 ol o] A=) A,
FE AEAH, HE &A=, 4t 45
AlsHA] 8-&, et =v Fge F9E sho)
71 %ol Al BEnbgel]l v, ZE AHNE
ghetol] o EAY wbebE @3, HE TR A
, U EE AREE e, 5§ A2 ¥y

! =34, EE A

]

g5he elE o8
W3 $EE40R 293 YahAv 2k 24
AREHE 44D AHYES etheric
oils, ketone polygonin, flavones %2 HHEEE
&%) polygonic acide F&H % A= =k&

Wz fa-g 233+ F271E 29 &

r.{

Ba P o2 o o
N

rlo

T2 ARAEE 2+ Aoz gz Yrpo
A4 EF nitratel HARE AZAA 458
fdshe] Zalok, 24X 9 Ad 23 FEE
o FFA A oS4 vl
3 shgdc}, sme

X A4 AFAE FAT 49 EH4A A4
MAl d FFA Aol Yo A, 44t
AR5, ¥4, 4885 484y 283 P&
3F 59 33H A4S 243 4ol A Al
A95¢ dogsh =P ANE Tl Lol4
44k AFol 4sst BFEA S50
Hungerford,® Knight,? Witanowski®} Kry-
nska®” 28] Furuta 59 o3 A4EE poly-
gonones} nitratetr ¥ Z-Z-& o] A 7] Abu] 4]
2o F4£4 FEE 9054 A5 H3AY
243, Aubatsio] £Xdh= g3 A} Y FY
a2 AR ol F& Aoy FH e
polygonolide(isocoumarin)= 43 & =] 2}-2¢)
At sl el £ A4 vebd AT
719 Astell 7lQl®l Ae] ophdr} FEFHc}

B ARANAE AN E T 2old AP T4
£ 4R i, 3FETEES S A
<+ ¥43, #43]e A dF0] g HA4Al
BITYTHN4LFEE H4HE AYFE 24
macrocytic hypochromic anemiag} f4}gF FA4¢
< 359l 22y methanol extract® 33| upd
FA3 B4Rl AYTrd AP TEHo| 2
43tn JFATY4LFEE Sokske AL
29 T methanol extractE 13| ojFEod g 2¢
23 AHAEE Tl T Sl AL YA 3
+ H3E ¥olx gk,

o 4el AHE 2 of AR FoAd] We AYT
72 ATl A F5at o4

<= 7
7 Solt A4 Y+ AFE Holx

]
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4 Q4T YEY TRAY £2¢ BolA Ggteh »

A4 ¥ E So{g o4 calcium, inorganic,

phosphorus, magnesium, iron, cholesterol,

triglyceride, phospholipid @ BUNe¢] %3 74
Soltt TgzelA

3}4 31, methanol extractZ-
£ iron, glucose, cholesterol, triglyceride,
phospholipid 9 BUN 5o) 747484 B A
Al dFEAY F+E
HE ey e

A4 7S AWl AAsie] e Aol 44
FLE 7 A7 W gl =17 FFAolel 9
sl = A EAYFo| Y74 gkv AR ¢HH
devzl) & A AHE FA3e 49
Fd4ol A dHAER4LFE FR Bk
2 ol AETFY kol o7 HEolgo]
S7H BlA obvd AR ol o
transferrino] v} 3 -B.2] 2bel] e }= ferriting]
71630l 711" AR+ & F glov ofo
E v 37 ool & Ao s

2 A¥dlAE 4ol4 AFF4F g ph*
pCo: ¥ HCO:®] FXo+ HaE AAT + ¢
o] Ak G Yedlv 9L vAA F= Ao
A =Y AARAF L9 2ol e
24)F3 w4 F(pH*) ko] o7t "Hojxie 7
;g ngch

a2 £ Agd A= JFHAEFl cholinest-
erase 4lo] A& T EAo] EAlERA o

E Z24317) Sletd dAHE FAR 49 2
_J_o]],q A3l 2329 cholinesterase?] &4
& ZASNYR o} ol § B BHolE Y4
A+ d3kE ox]=] egghel.

2 Aol AR Fol] =2 Hejzalshy W
35 RAsAR v Arlg £33 A2 FY
R A 2o FAo] o kA, "J_’ )
A 59 A7) HdE A E dAY - U=
#a AST, ALT, LDH, alk: phosphatase ¥

a4 A= H3tE WA +

2} (malabsorption) 4}

L

creatininex] o] = &

ol of c}. 25

€ 4304 AR FE B0 1}-—‘5‘-3} Al o] )
22 Al 48353 o]hh3E 2o o
AFFA L FYT o)l A y E30) g&
€ HAY F A M?E‘ Mzﬂhg,] k]
< 7 A3t A4 Er|Ao)2 2

= oA o -r-n-Z}"\l%’ FEAEQ ac
etylcholines} 3§ &2el] A3l Z55¢
o 0 7]+ BacL& A 839 v} acetylcholines}
Baclel] &]8F #3ul-$o] 4459} =3 a
-adrenoceptor 2}k 5kA) ¢ phenoxybenzamine, g
-adrenoceptor x}clkal]ql propranolol, vesicles
29 catecholamine uptakeE AHsfsf= 2
vesicled] 4] catecholamine ®}%
o] ¢l BEAql reserpined A d b
ARAEFE £7) AolAAE ANl AgARA
b AR A Fo G o) bS] AuksA o
oo, zela I, 47 E9) excitable tissue
o4 Na channel¢ 3024 BEAHLIL o
A} sk ZHg-o] g+ tetrodotoxing A PFE
AAYEFE A0S ol HBZY o]k
A4S 2] ggket, o ofzbo] % Gzo) gholl o3}
€ AR EFE TS24 3087 Mg obg
ol 2 o]ghatEL £45R] o} AHYFAHE
< HEAHEPE FYRh

Witanowskig} Krynska'+ o #F9 polyg-
ononeo|, Clarke2} Clarke®+= o % 2] 4 2= ni-
trater} A3k A4S HUZ FAL AN
gl & A4 o9 methanol extractZ¢l
AHYFFTNE
250ppm&] nitrater} 5] U] o Tl A
BT o] AL ol% EAdl JF AHo] o}
U7 3450 222 B AolAAE 54
of i3t ARG FALY AE71AL B3 =
& £+ gov AHAFFo = acetylcholine?
2H8-g Abekdls £ o] £4)3kx] 1k tetrodotoxin
Ax 2o st 1 o] ghatgo] Al 3] A}eks] =]
ot A 12lm Backel] 23 &%

cocaine 12|31

+ terpenoids} 11

]'I"v_‘ﬂ
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o] 3f=le] 2+ polygonone, nitrate I 19)
v o] EAe] HmztAl 7 Awksl ofg A
A Ao 2rgsld FFE AT AY
o] A7l Ao g Azl

Jdubq o8 AALE Ydoslt AL AR
: R34 Sl @ A4t
A AEFY Aol e 44 ow 3
+45 & ‘-h%ﬂl‘i AHE
Lol A o, A4}

Ao A A48 E 59

Axl, Ful4 A4}

2
5.5:
B
O?L
gbl
e
ofn
I
_.“_‘,

o] o] gkel] 7]lke] A4 F2 °l"“"—éi °é—°—
A 13T, AAd Held e A49 AN F 2l
stagnant loop syndromez} f4FgF AALES X
ek 2 & A4 ATt d4HAT
o7 G-LFoAl A HE shg = EFo] iy
of e} AwtE FE e 25 Eal ohvlel o
H Aol 23t ZA AR Aol o ARl st
S7HE Ak A 2he] pore sizert A4 fo4AdL
of AZANE frEse]l 4ol S dozg
AR AT  gst. aEln AR 4EFl
v AgEd, L7 de ARl
T ALZ Bol 2 oy ZA 3 mic-
roflora®] S4 3 &8L dA|goos £31da
o 7Z1]1" A4 FEARE b AE e 2
v 2 A-olAq dAH Tx}, triglyceride,
1A, F7i¢l, AR 39 dF4
ol z4ASigl®m #A BUNa7 zr4sd 28
2 AR AAE B 2R v R £345Y
Elaca inigac

ol el 4gAsE -%—% Gl e Al°1f<1

17 5¢

cholesterol,

o
5o 2ol st IH BDe Ads 3P
& A k) 2ol 4 ¢

AHAH 7 WEF vla QAT Fis
2437 15t AR 4¥E o AehL A1 Y
F& AH8Etd Bl Aol AT 54 vl
E348 2Asgod 4 450 dalele dHl ol
Az, Az Y TEL AAYAA HAY AL
L AAFARE T Ed4 85 wEld e o
Td4 479 dEtd &
AHAEL APUZ 43 FYse G 94
TS AL 844, doyehy A4, €33
@3 24, YoipH o A2
AE 234 9 yelzAdyd AxE A48
fAet

1. ¥ A 425 o7 2] methanol extract

ol steroid,

# ¢} metnanol extractd

2.4 cholinesterase

terpenoid, flavonoid, tannin %
essential oile] 22l3 A FFol| = nitrate4] L o]
RERIPES

2. ARA4FALTo = B4 Aol AE3 =}
TEL ol YAl Aol T gt
acetylcholinez} BaClell 2]} Aoz A2 4=

e ARG FARel Skl Aoz Au
¥ 912} phenoxybenzamine, propranolol,
cocaine Y reserpine A2 2 o F P 54 B
3 o ShibS-& Anksha] Eahglch 2elw o7
AFA L] A Aol A AT o] kS L te-
trodotoxinel] 9|3l ¥ z}ulsx] ook

3. AHE FAE LelAe AT 3\4_, =2
Ag, A4 A4, AL 9

5 T8 4L 243 A =eld gd
o Al4s1 A S S Y25 E gt 2l o
¥ methanol extract® A1 W2 B Ed4
ol A= Wl -FEH, Eak, AL, dH 59 TES
A3 gdE 3qon ARHYEFS AMIYE £

I
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A A4 e Adlol Held 44, FH 5
o et

4. 97 E FAL Lol AR Fol Alnt
X EFFU AAe e e 2 A
FTTre At

5 AFE T LolA gATAF AL TF4
% ALY T4 258 FaHYgoy HY T
44, BFYTFE Y 35T S 2
2] ¥ methanol extract® Fod3t 40|
A A Tr o AL TFEAL gistgiod 3
TETEY4L FE= S

6. AHE FAY £ AGEF Fw, T
o, AE, 229, 26 E, Fkd, F44
o, A3 9 BUNR 2738 2go 1
% ¥R JEF, 2F, 93F £ bilirubin,
creatinine, alkaline, phosphatase, AST, ALT,
LDH 5¢& Jda43l+e H3tE el o9k

7. ¥ methanol extract® FoJ g Zod 49
YAGET AL, TEG, F4AN, S
%, BUN ¥ Qx2L #4sgoy S 9
AEL TS AS B4ich 29 ¥ 2
&, T4, ZE, oy,
tinine, alkaline, phosphatase, AST 3 ALTX:
A7t gAY 434 g+ 235 2oz ¢
ket
8. ¥ methanol extract 18|3 AHNFL
AR TdkelA Aeigt &4 59 g 3
A 29} Fate] A= e},

9. AFE FeAT £9 2R N, @
A&, g ol Aol wtet A2} pH,
ketone body, glucose, bilirubin, urobilinogen
& AAolAV AE= A otk aE 3 o
% Fo4% £ol4 Yl pH, pCO. ¥ HCOM|
£ 4% 992, 49F FAY L9 o4
methanol extract§ Fojgl T dioll4 &z o
A& 79 cholinesterase T4 ol 45 o) &nt
gt HFol gl

oj4re] APAINE Tl AW FA Lol

2

T
o

T

Z:bilirubin, crea-

A&t Bxl Alo| A AT o) upg 4 Hazt
AZRA S A e} FEZo] AYaE Foll 2T
Rog Azl 22 AR 1 LT S
%3k f54R oot Ll Ae AR 2T
oM 252 goa B ohiel FYAe
Sz AL oA ste o|awrE, 43}

JFBAY FHEFE 2ol dah, WA

x
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Clinicopathological Effects of Waterpepper
(Persicaria hydropiper) on Ruminants

Myoung-Rae Cho, D. V. M,, Ph.D.

and

Hong-Ryul Han, D. V. M, M. P. H, Ph. D.

College of Veterinary Medicine, Seoul National University

Abstract

Waterpepper is a weed which grows on damp soil, especially near swamps, and in shallow

water of ponds and ditches. It is widespread throughout the country in abundant colonies. In the

present experiments, possible toxic effects of waterpepper were investigated in ruminants.
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Four cows were fed waterpepper ad libitum or by force in the from of green forage, hay
and/or powder, 8 goats were administered in the form of methanol extract, and 4 goats, crude
juice, into the rumen. Clinical signs were examined as well as urinalysis, hematolohy, serum
chemical aalysis, pH/blood gas analysis and chclinesterase activities following administration of
waterpepper. Six goats which were administered the methanol extract or crude juice were sacr-
ificed for pathological examinations., In addition to the clini copathological examinations, the
chemical constituents of waterpepper were qualitively analyzed from the methanol extract and
the Effects of the waterpepper crude juice were examined on the motility of rabbit duodenum
and uterus. _

It is revealed that waterpepper contains steroids, terpenoids, flavonoids, tannin and essential
oils in the methanol extract and nitrates in the crude juice.

The crude juice of waterpepper relaxed the rabbit uterine and duodenal smooth muscles. The
constraction of duodenum by acetylcholine or BaCl: were partially inhibited by pretreatment of
the crude juice. However, the relaxation of duodenum by the crude juice was not blocked by the
pretreatments of phenoxybenzamine, propranoiol, cocaine, reserpine and tetrodotoxin. The con-
stituents of waterpepper to evoke elaxation of duodenal smooth muscle were stable to heat.

The cows administered waterpepper showed common clinical symptoms such as acrid expre-
ssion, restlessness, dullness, irappetence, anorexia, severe dearrhea, mild bloat and left displa-
cement of abomasum, while bloody feces was shown in a cow. The goats administered the meth-
anol extract showed common clinical signs such as acrid expression, restlessness, dullness, in-
appetence and soft feces, while bloody feces was shown in a goat, A goat adminstered the crude
juice showde bloody feces and diarrhea. Respiratory rates and heart beats were increased along
with diarrhea in the experimental cows.

The erythrocyte counts and MCHC were decreased whereas PCV, MCV and neutrophils were
increased in the cows administered waterpepper. In goats administered methanol extract, there
were decreases in erythrocytes, PCV and hemoglobin content, and an increase in MCHC. The
goats ingester with the crude juice showed negligible changes in hematologic values compared
with control group which was administered the same amount of water instead of the crude juice.

The contents of serum calcium, inorganic phosphorus, magnesium, iron, glucose, cholesterol,
total protein, triglycerides and phospholipids were tended to decrease in cows. In goats serum
iron, glucose, triglycerides, cholesterol, BUN and phospholipids content were decreased while
the content of sodium and chloride were increased after administration of the methamol extract.
The goats ingested with the crude juice did not show significant changes in serum chemical
analvsis.

Even though there were some pathological findings such as hyperemia in the small intestines
and kidneys and swelling of liver parenchymal cells, the values of serum AST, ALT, LDH,
alkaline phosphatase, total bilirubin and creatinine did not change significantly.

While proteins, hemoglobin and blood were detected in the urine of cows, urine pH, ketone
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bodies, glucose, bilirubin and urobilinogen content were normal or undetected. There were no
significant changes in pH/bolld gas analysis data of cows and cholinesterase activities of pla-
sma and erythrocytes of cows and goats ingested with waterpepper or the methanol extract.

It is concluded that waterpepper irritates the gatrointestinal system, causes abdominal pain,
relaxes the gastrointestinal smooth muscle and dilatates bood vessels supplied to the system.
The irritation and relaxation may lead to abnormal fermentation, maldigestion and malabsorption

of nutrients and result in diarrhea, boody feces, mild bloat and left displacement of abomasum.
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