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Pharmacological Studies on Butanol Fraction of Puerariae Radix

Abstract—Effective BuOH fraction was extracted from Puerariae radix (Pueraria thunbergiana), and
several pharmacological activities were examined.” From several pharmacological examinations, it was found
that BuOH fraction has an antipyretic activity against typhoid vaccine pyrexia in rabbit, a papaverine-like
antispasmodic activity on isolated ileum and jejunum of rat, an analgesic effects on mice treated by 0.7%
HAc, and an anti-inflammatory activity of carrageenin edema in rat. It was found that BuOH fraction
has detoxication effects on acute and subacute toxic rat induced by alcohol in consequence of biochemical
tests of serum. Therefore it was considered that BuOH fraction has preventive and therapeutic effects in

alcohol intoxication.

HiRe] FH{EHoR S EdA XE BT, ME, I, #IGASY 2EE D g,
IRy R WES EIMERS uE A B2 WISl Pt #5AL antispasmodic activity,
BT R BETER, /NB BEE) BILrER, biles}t gastric juiced 4riiigin, LS 238t
{8, FIRMER, BIMER, uKEEERY, cholinergic effect¥ @ [fis catecholamine level
B, MBERETIERYS %ol #&= 3l or], Nakamoto® 32 EiRe] KEAMHHK o= g dai-
dzeins} daidzein-7-glucosed Jr@fstol MEBIRE B R Rato] 30mg/kg RTHEHE @&
BBES vehd /] ggton], daidzein® papaverine®] 1/3¢] #&+ MBS Yehi v} daidzin
< FEARE fdche Rk

8] 32 Harada? %ol {g3}ul acetone MeOH, water o 2 HEIBS HHEN-S A9, HEEE
2% el M el ohet #E{ERC HKsle A4E ek

olol AWl T FHESEMHC] FAsT miJikes Z+9 BuOH fractiond H3E3td
(scheme I), 7Ki&th: extractsz ¥ ojn] &izl frsh, MRS Mo REFHe=E A
33 Qe fElkel W FEEEAS BEsl] B alcohol HH:EERS W, o ol EHA
GHSE, FRBkIRZS, FEEAYEA = sl & Ao Bt R P HARE B 99T B
B, T RS 4 @t

X B 5 &

WERH L —BIA K Puerariae radix3 ML) paszs) A A}-4-3te] Scheme Is} ko] A 2] 8o
A9 RS dsich (Bl o] fraction® P.R.Z R
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Scheme I-—Butanol fractionation of Puerariae Radix.

o] fractiong [HFIRy 7EMAKol ool FERM K (M5

REBEBY—ERIY> ZF F— FEEHETAA 2B Uk @Ed A% fAside. oo (0~
3Bg) = Mt =mHel s e, 317 (210~260g) = 6~10:E% am At 7 (1.8~
2.4kg) = 6MEF A" AL M BRG] HESA.

Typhoid Vaccinedl| 2|5t Z#0l {5t BB %ol e} E7]¢ typhoid vaccine 0. Iml/
kgs FRARIESE R BULS 2WRRI#, P.R.100, 200mg/kg, sulpyrine 100mg/kg, sulpyrine 50+ P.R.
50mg/kgS K TFHHE sy, 304rulct YSI Tele-thermometer (use YSI 400 series probes)
5 (At BES WES % WEBRS »F EE Dataz 3y o)

BERR—D U Choline(F/H : #ikol wat 315 ether FEff% ol HIE 4em 7o) 2 [HIfE
< fiiste] 50mle] tyrodejfio]l ¥zl magnuszk (Mol Z Al whEi [EES I QS writing
leveroll Jifhstgivt, tyrodeili pyoll i 205 % Firel EASIY on] 37-1°C HitiA A, A
o] Y2 kymograph(Erma Optical Works, LTD. Japan Electric model MV) }-¢] o ol#ftel] 2
gkatglor] kymographe] [Hl# M= 44 6mm pyshs HEEshg ol

RS 50M WIEES # Rkl wet 0.5loge] #inzZsz Ache) HERMEMEY S Rty
ok % iiBe] FEBUERS WIBERY Mk ol (A)ol MT HBEHEREe) WiElolz (B)RH (A-
B)/Ax1002] FHRRL FIAshl Ml foretglor Ach 107g/mlo] #3F & fB8e] ipdle
EE Rl

2) $i Bariumfpf—a17]0] RHZEHS (RSt S B—3 Ao Bstdoh o lkmm
2% BaCl% syt

Antiwrithing/gFl—Whittle!® 9] anti-writing methodsl] #:3le] 1A BAAZ o}~ 3 HER
g ok P.R.& 100, 200, 400mg/kg fRO#FHL 304 #% 0.7% HAcE 10ml/kg BAEBo = EEA
53R 51 104 el 5455 qt9] stretchings F-7be] A T2 ole] = [IBE PiEstelcl. Antiwri-
thing ZURE WIEEES] writhinglitol ¥4 BB ITe] MMz Xnsbg o)

Carrageenin J3jE0i 5t FARHR--Winter'V 12250 Fijko] whz} P.R.200, 400mg/kge 31
Aol FEPFEATE vh3 1RD el ACRM 3 vheld 195 Carrageenin(Seaken 202) 4 Ak

gl
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JKif 0.1m1% hind pawe] B Fol JEAfshoich. IEGF & 43 MRnlh WHES Jog) MBS

—5& Wy (Malleolus Lateral) 7+ ] #RS FEshe] /I IFIRMSZS FHatQ L,
?@Hii’%(E)%=L§”LX100

V.t A2 vESHET hind paws] 75K

Vi: RAH 164 hind paws] 7

s () 25 = ,,EQI—E;E, 100

E. @ HEBe] Bl
E D BRRre] WP mA

Alcohol g0l $5H P X ABNR--D Sk #Mol W3 BEHHE  Cohen' o] JFjko
2 16BrR B & 3ol P.R. 100, 200, 400mg/kg fEOEREL 904> el 26% alcohol 1g/kg
S M) BeBLslar, alcohol BrHil 9045 fhol ether w}3] el Al BIEAHHIEN A #Rifiishe] il
A] 305‘?'51 B # 3000rpm o it GROAPEES] IS ZrEEstolvt. SEER IMUE el A FF B
9 =%l GOT, GPT, Blllrubm LDH @ Glucose, Cholesterolg- HIER o, o] HiES RaBA
mo(a& b F413) A14)) Rapid Blood Analyzers} %49 KitE FIRstgl vl

2) nugdt febkel %“* fﬁi% 2RO Lt o) Jigke s B Aol fkejal 209% alcohol
< 208 M fuehss WEFRES ‘ﬁ:r_ b. R.100mg/kg/day-a— ogsiel, BERS w2 3R H
P.R.400mg/kg/day & Rz #ELE % ¢ 9} e Jipho i biochemical test$ 47314t}

ERER HE EBTER

fR#t 4R —Sulpyrine 100mg/kg Pl 4B 305 #28 HEMIE BETHRS U
on P.R.100mg/kg HHiFE ZADHIL 28R 304 #2ol, P.R.200mg/kg HHM= 38480l 184
B ol HEM: &= BETHS hebyl o, Sulpyrine 50mg/kgs} P.R.50mg/kg i F HrEFsE
HEAS oo Wl sl Wdx slom ek, (Table I

ﬁ@ HE 1) 4’“ Choline /i : Ach 10 7g/ml ol 4] P.R.10™*~10"%g/m] #rHi = $IREE

| HEWELE ERS veh o], oL JEEEERY ksl 2 PR, 107%g/ml 8 23, 3%,

Table I—Antipyretic actlvxty of P.R. on typhoid vaccine pyrexia of rabbit at each time.

Dose No of Increased or reduced body temperature (A"C) "b E of A C
Drugs (mg/kg, e — T

S.C) animals 0.5 1 1.5 2 2.5 3 3.5 4 4. 5 5hrs
Control -— 6 0.30 .13 1.37 1.43 1.52 1.27 1.23 1.23 1.20 1.02
40,12 +0.16 £0.22 £0.20 £0.18 4+0.30 =+0.28 2:0.22 =£0.21 0.21
Sulpyrine 100 6 0.33  0.93 1.00 0.55 0.15% —0.48% 0.80*% —0.48* —0.49% —0.58%
0,15 10.20 :0.18 =0.40 =£0.53 £0.42 A40.61 £0.17 +0.13 =£0.11
P.R. 100 6 0.40 1.02 0.82 0.98 0.98 0. 46 0. 56 0.38 0.04* 0.22%
4:0.09 40.14 +0.20 40.24 #0.27 #£0.62 =0.40 £0.30 =£0.25 =0.29
P.R. 200 6 0.53 1.03 0.90 0.90 0.97 0.63% 0.43* 0.27%* 0.10% Q.10*
r0.22 10043 +0.53 £0.57 :0.50 0.24 -£0.27 #:0.18 +£0.16 =0.15
P.R.+ 50450 6 —0.10 0.20 0.83 1.10 1.17 1.10 1.0 0. 87 0.70 0.70
Sulpyrine 40.06 £0.25 £0.1% :L0.20 £0.24 =£0.15 +0.12 +£0.19 =£0.25 =£0.31

2

*Statistically significant difference from control. P-J0. 0
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Table II-Effects of P.R. on the contraction of isolated rat ileum induced by acetylcholine(10-"g/ml).

Drugs Dose(g/ml) Contraction response(%) Inhibition of contraction(%)
Control — 100+5. 3 —
P.R. 2%x1078 92.54+2.6 7.5
P.R. X104 76.714. 6% 23.3
P.R. 2x107 55.74:10. 9* 44.3
P.R. 4x10™ 19.2+2.2% 80.8

P.R. x 1073 4.8:£0. 5% 95. 2

" Each value is the mean+S.E. for 6 experiments.
*  Statistically significant difference from control. P<{0. 05

2% 10-'g/ml £¥EARG 44.3%, 4x10°g/ml RS 80.8%0]=, P.R. 107%g/ml #HE 95 2%
Ao FEast MHE Vet ol & el 28] /o daidzeino] 2] 3k A o] 85 B 313} Nakamoto®
4eo) gEELsl o] 3| abch. (Table ID)

. w3 Ache] HEKEEMRS (Fig. D el
/ i Bizol el MHAURS 3l 320 papaverine
.‘/f 3 e FERREHGRS SIS Jhehio
: ShibataV %) KRS A A 3tgleh
///‘ 2) i Barium{g f—BaCl, 1075~3Xx 107*g/ml
: /’3 vy #pro] Al P.R.I0S 2 2% 107%g/m] $y8is HE
// : Vi Bl Mol AR E ERE Yehigon], 1
E/I / SIBES lks) 29 P.R.2x10%g/ml #reams
zé/ - BaCl, 1075g/ml &Rl A 81.4%, 107'g/mlo)

2] 78.9%, 3x107*g/mloll Al B5.29%2] IR
HE Jepye}, (Table III)

emt)

Fig. 1a—Influence of P.R. on cumulative dose

response curves for Ach. in isolated rat BaCl,e] ZHEXHERE 2 papaverines} 7to]
ileum. Loz peEc

Each mark represents mean+SE from 6 o r_o{ﬂ:mii A

experiments. Antiwrithing 5 ff-¥{IE#%¢] Stretching 24. 0
v Control slol vl eho] FyEimAREel aspirin 150mg HE
O : P.R.2x107%/ml e oer s g
® : P.R.10%g/ml B 15.23] & tepdl on, P.R.100mg/kg PO
[J:P.R.2x10™*g/ml = 19.23] % <719l antiwrithing {fE S el
At P.R.4x107g/ml 32, P.R.200mg/kg #Bips+ 13. 23], 400mg/kg
x 1 P.R.107%g/ml

Fig. 1b—Influence of P.R. on cumulative dose res- By = 10812 A9 523 antiwrithing$-
ponse curves for BaCl; in isolated rat e}l &=d], °) #HRE FAMHE 36.7%,

gzj::llrlmrlnna;rk represents mean+SE from 6 20.0%, 45.0%, 9.8%% ## HEMIE
experiments. antiwrithng -2 etwich. (Table IV)

() Control FACHR - HIRES)  PMAL carrage-
ggﬁigﬁfﬂ cnin H¥HL 38R #hol] 91.5%% il ow] o]
AT P.R.2x107%g/ml o ZEAERREEQ] naproxen 10mg/kg HyBE: 13
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Table III—Effects of P.R.on the contraction of isolated jejunum induced by BaCl,.

rugs Inhibition o mhibition of Inhibition o

Dose (g/ml) Contéi/cg“’“ contraction Contgg/c;wn contraction Contéa/c§1on contraction

G T (%) % (%
Control —_ 6.0+0.3 — 51.84:6.4 — 78.0%4.6 —
P.R. %1079 2.54-0. 4% 58. 1 20.7+4. 6% 60 43. 85, 3* 43.9
P.R. 2x10°%  1.1:40.4% 81.4 10.9i1-1* 78.9 35.014. 8* 55.2

Each value is the mean:! ? -S. E for G expcr1ments
*  Statistically significant difference from control. P<{0. 05.

Table IV~Analgesm actlvuy of P.R. on writhing syndrome in mice for 5min.

Drugs (mg/kg, P.O.) No. of animals wrxt}Ix\{?lgifS E. Inll)lércletzcrﬁy
Control - 6 24.040.7 -
Aspirin 150 6 15.240. 8** 36.7
P.R. 100 6 19.240. 7%* 20.0
P.R. 200 6 13.242. 8% 45.0
P.R. 400 6 1. 040. 5** 95.8

Statistically signiﬁcant difference Z:P<0. 05, **P<0.01 vs control.

g%_o_ 37.3%, P.R.200mg HHU= 40.9%, P.R.400mg/kg HHIME 28.0%, ol=) 12 il
© £ 59.29%, 55.3%, 69.4% % FHEMSE MHBEE Jdedcl. (Table V)

Table V— Ant1 mﬁammatory act1v1ty of P.R. on carrageemn edema of the rat paw at each time.

Dose No. of Swe]lmg percent-t S E of the hlnd baw

Drugs (mg/kg, : B T

P.O) ammal 1 2 3 4 5
Control = 6 32.4+8.4 59.9 <14.1 91.5 £7.9 89.2 4.7 82.7 8.4
Naproxen 10 6 14.9+3.0 25.0¢% 1. 4 37. 3¥¥43.7 41.5%*1-5.0  40.0"*4:5.5
(54.0) (58. 3) (59.2) (53.5) (51.6)
P.R. 200 6 21.8+6.5 28.7 4 3.9 40.9** 5.4 45.6%¥-£4.0 51.3%+3.2
32.7) (52.1) (565.3) (48.9) (38.0)
P.R. 400 6 14.102.6  23.2%+ 1.7 28.0%*+1.2 33.0%+3.4 37.0%*+4.6
{56.5) 61.3) (69 4) (63 0) (55 3

() : Inhibitory percent
Statistically significant difference : *P<0. 05, **P<0.01 vs. control.

Alcohol Fit0l &t BB X AEEE-D 2% Bk WY BHEE I EBENoSZ T EBE

7} ¢= GOT, GPT, LDH 2 bilirubinfie EH{AZcr LA se, #3 I BEETE 0

i1 cholesterol?) & F2 HB=E VL. w3 b FME 7ol AR B ®RES st e AL FF

Mol Il o] fHT S PIEY E, FE %] normal controlffs P.R.200mg/kgmt %k;lfitg} B
(T Afeleld= X ?{ 74 9lelc)l., Glucose level> alcohol intoxication ¥ /E#E(T1) o] normal control
o Heal 4EM-E lelot LA levele: vbeuls, PUR.100, 200, 400mg/kg #x5a (T2, T3,
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Table VI—Biochemical effects of P.R. on alcohol toxicity in rat.

Groups  Neoof - Glucoss Choleprol | OOT o (Kamen  (Weablowski  Blitin

unit) unit) )

Control 6 99.44 8.8 71.2+7.4 107.3£2.2 14.3%+1.0 1410.72:207.8 1.2040.12
T1 6 124.63- 7.9  49.0+8.4 123.944.5° 22.342.5° 2237.6-180.2" 0.94.1-0.03
T 2 6 109.24 4.5 56.8+8.7 108.6:+2.3* 19.2-4-2.7 1642.3-4-244.7 0. 98:+0. 06
T 3 6 91.9+ 4.1* 57.0+6.6 103.943.7% 18.0:£1.0 2016.74136.1 0.84.£0.17
T 4 6 107.1% 3.4 45.0%5.2 103.6+3.0% 19.2+1.7 2096.24-161.5 0.75£0.12
T5 6 97.3+ 8.6 33.4:1+4.4 95.6+4.6 17.2*1.6 1874.24 53.0  0.92+0.14
T 6 6 190.5+11.2 32.7-£4.0 124.8+10.1 32.8+3.2 2483.5+193.5 0.174:0.07
T 7 6 205.6:F 9°3  59.346.4* 116.7x 6.3 22.24+2.22 1762. 83:255.6* 0.20-+0. 10
T 8 6 169.5417.0  68.447.0° 119.6£10.2 18.60.9* 1851.74203.4* 0.30--0.11

Each value is the mean+S.E. for § experiments.
Control group : Normal control.
T 1 group : Control that were administered 25% alcohol (3.78ml/kg, L.P).
T 2 group : Drugs (100mg/kg) were administered orally before 1.5hr. of 25% alcohol injection(1.P).
T 3 group : Drugs (200mg/kg) were administered orally before 1.5hr. of 259 alcohol injection(L.P).
T 4 group : Drugs (400mg/kg) were administered orally before 1.5hr. of 25% alcohol injection(I.P).
T 5 group : Only Drugs (200mg/kg) were administered orally.
T 6 group : Control that were supplied 20% alcohol instead of water for 20 days.
T 7 group : Drugs (100mg/kg) were administered orally in T 6 group on alternate days.
T 8 group ! Drugs (400mg/kg) were administered orally for the last 3 days in T 6 group.
o : Statistically significant difference from control  P<0.05
a ! Statistically significant difference from T 6  P<0.05
b : Statistically highly significant difference from T 6 P<(0. 01
* ! Statistically significant difference from T 1  P<C0.05

THEZ —Tds FEMED 9o EH BB 71793 zhe vheby o},

Cholesterol level= T1gfo] iFH ¥Hastl JLal HE @" AR ot @A leveld ez, P
R.100, 200, 400mg/kg(T2, T3, T4) Pz HEAS Q9o TR o7 RS 9 o
252782 8

GOT level2 Tiffel IEH IR Moh HEMIA LAY v, P.R.100, 200, 400mg (T2, T3,
T4 #giz Tkl el HEMEYE WAE Jebi g, =g GPT9} LDH levele TIgfo]l I
HHIER e FEMEDE EAS Yz, PR100, 200, 400mg/kg #iiz HEHe 99
ot TIF 2ob & @dsl @8 vrehii 9ol Bilirubin level® #HE#S viepy aigton],
7] alcohol 2 SEHEELE k7t WA 7S vielylcl, (Table VD)

LAB9] #E2 %8 alcohol oz <l3} Glucose level k5, cholesterol levele] 4>
GOT, GPT, LDH levele] 1:5ic] P.R.& Bste s AHEMIA, 5O HEES 9o
% MR A4S kS ebuc

2) BRAME Wtkel M B W AR D ZE {459 alcohol intoxicationfF-o W B X
o HEHEIA EAY e ke el Ao w2 wol aleohol ko] gk B ERIT g A
2 Ata s

Glucose level alcohol intoxication®f(T6), 4y #ysafs(T7, T8 =5 IFH WHEPEED Ag

1~:

lo
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3 B e vhepy ow), Telrs T7, T8EE Alolol: Aol glglth Cholesterol levele
iRE(T7) 5} wgese (T8) =% TeRfol [Lsl ML EME Yebulch

GOT level&- 3¥y #yFifte] Tolfel b3l AHES dlovt BAd &g viehdeh, =3 GPT
o} LDH level %24 grgipfo] Topfel Hal Ak e WidE viebi el 2] bilirubin level
o AubA 0w Ew EyEEER o whe zhe vrelylow, g4y BERE(T7, 8¢ TeEfel sl &
o %i%\ o} <tz RE e L}-E}-LWD} (Table VI)

LlE9 #E8 3z XE alcohol fitto =z LA cholesterol GOT, GPT, LDH level %2 HFE
A F ﬁ%fﬁ:t Ao FE WM s7he S pehd Ao w2 Mol aleohol Hifatk ik
o ¥E By 2 REAES de AR *}'E_-ﬂ_‘:‘r.

5 b

7+ BuOH fractiong- typhoid vaccineo = RijfEFE sl 7] 100mg/kg % 200mg/kg [ FHHL
2BHRT MRS Jeler, 3159 fHl ileums} jejunume] ¥e 4 choline {EH B i
barium{Ef TEEHEEE Ache] 31 3732 MHIFEMe] olxl papaverinest 712 FHIf SR
E vebych, =G o] fraction® 0.7% HAci WilgPiat wh$2-o ¥fa) 100mg/kg, 200mg/ke,
400mg/kg FARZ Sob PIEACE S Jebdon] 450] 400mg/kg HRHLE = oF 95,899 anti-
writhing fE/-& vhelul o] {8538 antiwrithing {8 259l

Carrageenine] Kb yPIE IEIBCRE 315 200mg/kg 2! 400mg/kg #§ I BrHL s dEapBeoin Sk
Mol kns VRET IS 65.3% W 69.4%% viefulo] Sl HRBIRE BlgTergl o

53] alcohole] bk W miZibk vhigel 3 MGME L Ltk A% 4EETEFol alcohol
intoxication ¥AEFe] kel GOTwle] HEMUA WA o, vrlx] BHEMEE HEES e
U OEEEER sebR ghe vebd e Mol aleohol Zdhrbiiol ¥ HEIEES A=
Aog Bpse, makhEe A f4pREo] alcohol intoxication ¥liH el Hz) cholesterol,
GPT, LDH #o] AEHS Ve, Yo HEMES ERHERC Ahsa s vehd e
2 2o} alcohol Fi&tkrhzel HT B BHEBRE AT Aoz BHdr
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