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Comparison of Pharmacological Effects of Gentianae macrophyllae
Radiz and that of Lycoctoni Radix

Seung-Hyun Nou and Sang-In Lrs*

Dongkuk University and College of Oriental Medicine, Kyung-Hee University*

It has been known that Gentianae macrophyllae Radizx is reputed to be effective in
Temoval of “Pungseub” and “Heoyeol”, and to be analgesic. Since ancient times, how-
ever, there have been many examples of substituting Lycoctoni Radiz for Gentianae

macrophyllae Radiz.

For that reason, this experiment was conducted to compare the diuretic, analgesic,

-anti-inflammatory, anti-pyretic, anti-bacterial effect, and toxicity of Lycoctoni Radiz with

those of Gentianae maropyyllae Radiz.

The results obtained in this work were summarized as follows;

In the test of acute toxicity, Lycoctoni Radix was found to be toxic in comparison
to Gentianae macrophyllae Radizx which was found to be non-toxic.

Both herbs were found to be diuretic and Gentianae macrophyllae Radiz was more

-effective than the other and to be ineffective for the blood pressure and respiration.

Lycoctoni Radiz was found to be more analgesic than the other.

Gentianae macrophyllae Radixz was found to be more anti-inflammatory of the two and

both demonstrated anti-pyretic effect.

Anti-bacterial effect was detected only in Lycocotoni Radiz.

It is concluded that Gentianae macrophyllae Radixz has mild diuretic, analgesic, anti-

inflammatory and anti-pyretic effect, but Lycoctoni Radiz, due to its toxicity, can not be

substituted for Gentianae macrophyllae Radiz.
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o FREAY, {EBE, Ishidova g R A&
ZJL Gentianae macrophyllae Radiz7} {FR=
Row, @HEAE FeE5E7] #Bo] Lycoctoni
Radiz ZH 2 ZF FEHIZ 9&& ERHTD 9
Arh B [2E=7] 1e 2L Bz 24
4 TELES RS BEEHEE A Rold
% .

S0 Bohol ERMEEIR] 421517,
21,23~25,27~31,37) @%7} %ﬁo]a} -a—}ﬂ‘g_q_ E%
[ 5% 7] &£ Aconitumf@e] B34 HikL
23 gorz A8 HEY Bor weAx
ik,

ojs}zto] ZILSt [ F=7] JiHe] FIES 39
o= Ffgstz v £FHZ J= M2
E57] i) 2R AR FHYSEA A
BERERE A & 922 & BffHez B
ol A BES HARY 5= Aok £

oldl EEE FEHRE PRE Fh BEENS
SE7] RS ERES EHEN KRS B9

Kor. J. Pharmacog -

EodozA Rkl Ml HaBel B MHR
< B2 39 ¢utE FRE HEsy] Ao
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Stz BH 7t EEFE A e Muller-Hinton ik
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9) MHIEBHEER © Lo MBS MR
BES A A HBSS(Hank’ balance salt sol-
ution) & 3E PhiEdtz MEMEZHS 5%, 2.5%,
1.25%, 0.625%%EE7F =|A B BHE &%
Iml® M3 % 37°, 5% CO, JRIgsl A K&
st A R MHle BMELE BTt RKEY
L2 —EHR BERR B4 ¥ 284
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1. &HEN

L2557 s 2K (Sampl g A F o
B8 E kel 384mg ffdstw T28H BES Ao
107te] % dvtel = &4 dgich e wrEd
BEEY f£(768mg/keg) & FHIEE A= 100
whe] F ghube) 7} 72RER DIRel S9lon  #E
B %Xz BES HE 2,304mg/kgs &
Bi3t gl & # = 10012 5 802 b, 2, 688mg/kgE
#eHstg & HollE 1078 BF F3vh. LDso-
Table Io] A 2= upe} o] 1574. 4011t

Table I. Acute toxicity of extract of Lycoctoni
Radiz in mice.

(m g}?;;e P.O.) Death/Tested 2 d

384 0/10 0.5 384
768 1/10 2.0 384:

1152 3/10 4.0 384-

1536 5/10 6.0 384-

1920 7/10 7.5 384

2304 8/10 9.0 384

2688 10/10

Zzd s

LDso=LDso— an'd (1,574.4)

z . Half-number of dead animals against succes~
sive sample-doses.

d . Deference of successive sample doses.

m : Number of animalin each group.
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e BIE HEN 2L BY BRI
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2) FILY FRER
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pl/mino] 9] o1} KIS 304 159, 4%
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150450 & 339. 44-57. 2¢l/min(P<C0. 01) 2. B
9 FHEES e o
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(P<0.02) = @it otrt 6045 7HA = EEREE

Table II. Effect of Lycoctoni Radix on urine flow and clearance of sodium, of chloride and of

creatinine in rabbits.

e . UNa-V UK.V UCl-v CNa CCl Cer
Time(min) UV(ul/min)  ¢/Fo/min)  (u/min)  (amin)  (ul/min)  (ul/min)  (ml/min)
Control 93.2+3.7% 19.5+3.0 7.5+3.0 13.5+0.9 139.3%21.1 129.8+09.1 6.6x1.5
(100.0) (100. 0 (100. 0 (100. 0D (100.0) (100.0) (100.0)
0~30 68. 04, 9¥** 11.5-E1. 7%  4.4+0.1* 9.5+2.0 82.3+12.2% 90.5%£18.9 4.0+0. 4
(73.0)™ (59.0) (58.7) (70.4) (59. D (69.7) (60.6)
30~60 90.449.9 14.54+2.2 6.4x1.0 15.044.9 115.5+23.3  143.3:46.4 5.8+1.5.
©7.0) (74. &) (85.3) (111. (82.9) (110. 4 87.9
60~90 154.8+13.7#%*  20.8+22.1 7.5+0.9 22.0+6.5 148.5+15.2  209.0=+61.4 8.5+0.7
(166. 1) (106.7) (100.0) (163. 0 (106. 6) (161.0) (128.8)
90~120 178. 6114, 2¥¥¥* 28.3+3.9 8.1+0.8 29.345.2%% 201.8+28.0 279.5:448.6% 9.7+0.9
(191. 6 (145.1) (108. 0 (217.0) (144.9) (215.3) (147.0)
120~150 194. 69, 8%k 99 042, 2%  8.3+1.1 29. 5+4. 0¥** 207.3+15.4% 281. 0+37. 6%% 04, +1.4
(208.8) (148.7) (110.7) (218.5) (148.8) (216.5) (142. 4)
a) : Mean+S.E. b) : Percent change from control data.

# : Statistically significant compared with control data. (*P<{0.05, **P<0.02, ***P<0.01),

U : Urine, V : Volume, C : Clearance.

*#EP0. 001

UNa-V,UK+V denote the extracted amounts of Na*, K* and Cl~ in urine, respectively.
Cer, CNa and CCl denote the plasma clearance of creatinine, Na* and Cl- respectively.
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Table HI. Effect of Gentianae macrophyllae Radiz on urine flow and clearance of sodium, of chloride

and of creatinine in Rabbits.

Time . UNa-V UK.V UCl-v : . I
(min) UV (gl/min) (¢Eq/min) (uEq/min) (uEq/min) CNa(ul/min) CCl(gl/min) Cer(ml/min)
Conurol 80. 0+5. 5& 11.843.0 2.710.7 15.4+2.7 112.0£16.7 146.0%27.5 7.84+0.8
(100.0) (100. 0) (100.0) (100.0) (10.0) (100. 0) (100.®
% sox * % Fokk
0~30 159.4426.3 31.20+5.9 7.4%20.7 26.0+3.7 259.54+28.8 239.24+38.3 6.910.7
(199.3)» (264. 4) (157. 4 (168.8) @31.7) (163.8) (88.5)
, Fkke "
30~60 150.8+19.7 32.4+48.5 7. 9i1.>‘6 23.6+2.8 267.01+64.0 222.61+31.6 8.0+1.6
(188.5) 274.6) (168. 1) (153.2) (238.4) (152.5) (102.6)
ek sk % *okk sk Hekk
60~90 200.6+25.1 34.2:45.8 10.6+2.4 34.243.9 281.8+21.5 317.04+39.1 10.142.8
(250. 8) (289. 8) (225.5) 222.1) (251. 6) @17. D (129. 5)
ok dekok ke Fedek ok Hxk *
90~120  300.0%49.8 39.2-+5.7 13.0+1. 4 40.0%4.0 310.0£36.5 377.4+38.5 13.5%2.1
(375.0) (332.2 (276. 6) (259.7) (276.8) (258.5) (173.1)
ko ok Sk ek o Hek *
120~150 339.4%57.2 40.3+6.5 14.24+2.0 41.246.3 312.8449.7 393.0+58.1 14.242.6
(424.3) (342.4) (302.1) (267.5) (279.2) (269.2) (182.2)

a) : Mean+S.E.  b)

: Percent change from control data.

* ! Statistically significant compared with control data. (*P<{0.05, **¥P<0.02, ***P<0.01, ***P<0.001)

U : Urine, V : Volume, C : Clearance.

UNa-V, Uk-V and UCI+V denote the extracted amounts of Na*, K. and CI~ in urine, respectively.
Ccr, CNa and CCl denote the plasma clearance of creatinine, Na* and Cl~ respectively.

olRom 904rHE FEEIE EnE 24 150
43l & 40. 4=46. 5pEq/min (P<0. 01) 2 HE#: )
= ®/hnoh FEEE A

Kt Mok 3041 e FEHEIE
BINE Roly] A3t 120561 E 13.0+1. 4p
Eq/min(P<0.001) 2 mES FEHl #EE= A
ou 150470 & 14.2-+2.0#Eq/min o 2 j8{% &
makg et

Cl'Pit B2 Wi Etk 305+ 26.013.7¢
Eq/mine 2 HEMIE EE AZFsld 904
HEE & FEMIE BNE 2o 120556
150474 mES FEMEIT Bing 29

t}) Nat, Cl-% Creatininef:z59] #5) : Nat
BFERL B EE 3046 259, 54-28. 8ul/min
22 ¥ EME Eolyl ARAstd 904 e
281, 8421, 5pl/min(P<0.001) .2 EEY HE
Ho] BEFJon 15050 % B HEH] &
&= St

Clrbpias 2 RS 30456 Bin=l71A -

AP 2 G HEE BEY FE
By

e WIS

Creatininefr %280 4] & HKBHEE 6057
T BEEREE MRl 9045E  HEinss)
A Zste] 15040 14. 22, 6ml/min (P<0. 05)
o] ¢l t} (Table III),

3. mE 5! im0 5 ER

[25x7] |(Sample I) & #H#HI RREA A=
piEMmBge] HEEHYH # 105#2E 100mm
Hgoll 4| 90mmHg= e}z od7t thA] 100mmHg
2 5 Eoiztor —RARS BEERYH
135 30%9 #ins 2P Kol FHh
(Sample IDHFHEFA A= —IPRERK] HHEE
BEE B 150 204429 BinE: 214S$ %
PRIl = #Ee] gl (Fig. 1.2).

4. WEHR

WEEES 36.8+1.3[0¢] Writhing syndrome
9 FEHRS 2 KEd 2557 (Sample I)
S BeERO] Al 26.9-1.3[H, I (Sample II)
FeEAEES 32.8X+1.1EIEA it oeR #£4&
BEI RES 29t (955719 B3 25
o Al £ HBBEEE 21%9 11%E Vehae
ot o] BERS /A xe REFEBMCR
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Fig. 1. Effect of Lycoctoni Radiz on blood pressure
and respiration of anesthetized rabbits.
BP : Blood pressure in carotid artery,
Resp : Respiration.
Chart speed : 0. 5mm/sec.

100me/Kg

Fig. 2. Effect of Gentianac macrophyllac Radiz on
blood pressure and respiration of anesthetized
rabbits,

BP : Blood pressure in carotid artery.
Resp. . Respiration.
Chart speed : 0. 5mim/sec.

Table IV. Analgesic effects of Lycoctoni Radiz and Gentianae macrophyllae Radiz by acetic acid

stlmulatmg method in mice.

Frequencles of erthmg Inhlbltory rate of wrlthmg .

Groups syndrome syndrome (%) Analgesic effect(%) P
Control (8)* 36.8+1. 3% 100 0 -
Sample-1 (8) 26.9+1.3 73 27 <0.001
Sample-IT (8) 32.8+1.1 89 11 <0.05

a) Number of animals,

b) Mean=+Standard error.

P values: Statistic significance as compared with control data.

P st WEEs} e}k (Table IV).
HARBR

FEEINE A 304 & HWIRHF] 44.7E£1.5
ZoQHl Rt SEx7| BHRE-S 45.542.4%,
ZEOUBEBEE 43.151.9%0°1% 21 604l=
IRFES 50.912.4% 909 2557 $EBELE6.7
+3.5%, FEIUEIARES 54.0-3.5% % HIBR
et =2 ®inEs 2ok

Ditg ERREl A= RgsEd olel 9045 =
54.514:24%, 1204530l & 57.82:2.2%, 180%4]=
63.842.4%, 2404rol= 66.313.1%2  WiRM
<l EME 2900, [e557] ) IS 904

o = 58.0-=1. 6%, 12049+ 57.7+2.5%= %
BEe] sl =AY e BinE 2yl 1804
ol &= 60.7-1.8%, 2404°1E  63.343.2% 2 A
HWRES AL ke ®Bn= o 250 #
HRES 90450 B2.243.4%, 12047} 54.6+3.6
%, 180430l 56.143.0%, 24043°]E 54.3+3.6
%9 EmAREA doE #Ee] gl 2404
ol & W st HEI(EP<0.05)EmE
WEE b 9o (Table V).,
6. MR
e g=7] 1 FEfEo

A WEREEZ 2
o 38.0-0.2, 38EH] 37.

94-0. 2(P<0. 02) =2 4]
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Table V. Anti-Inflamatory effect of Lycoctoni Radiz and Gentianae macrophyllae Radiz on the
paw-edema induced by acetic acid in rats.

Paw-edema Time (min)/Groups Sample I (6)* Sample II (6) Control (6)
Increased rate of paw-edema 30 45.5+2. 4» 43.1+1.9 44.7*1.5
60 56.7+3.5 54.0+3:5 50.942.4
90 58.0%1.6 52.2+3.4 54.542.4
120 57.7+2.5 54.6+3.6 57.8+2.2
180 60.7+1.8 56.1+3.0 63.81+2.4
240 63.3:13.2 54.313.6% 66.3+3.1
Decreased rate of paw-edema 30 —1.9+5.3 3.7+5.2
60 —10.7+5.5 —5.946.9
90 —6.4£3.0 4.316.2
120 0.1+4.2 5.645.4
180 4.84+2.8 13.445.4
240 6.11+4.9 18.145.4

a) Number of animals.

b) Mean+Standard error.

Control group was admininistered with 0.85%-Saline (1.6ml/100g)

Sample I: Extract of Lycoctoni Radiz (1.6ml/100g)

Sample II : Extract of Gentianae macrophyllae Radiz (1.6ml/100g)
*Statistically significant as compared with control (*P<0.05)
Increased and decreased rate were denoted as compared with control data.

Table VI. Antipyretic effect of Lycoctoni Radiz and
Gentianae macrophyllae Radiz on febrile
rats induced with Brewer's yeast.

(Egﬁns Sample 1 (6)» Sample II (6) Control (6)
—£2 31.740.2  37.6%0.1  37.8+0.1¥
0 38.840.2 38.840.1  38.9:0.2
1/2 38.440.2  38.6+0.1  38.8£0.2

38.240.2  38.4%0.1  38.7£0.1
38.04-0. 2%%  38.24-0. 1¥%* 38.7+0.1
3 37.9-0. 2%  38.140.1%*  38.6+0.1

a) Number of amimals, b) Mean-Standard error.

Sample 1: Extract of Lycoctoni Radiz (1.6ml/100g)

Sample II : Extract of Gentianae macrophyliae Radix
(1. 6ml/100g)

Statistically significant as compared with control.

(*P<0.05), *P<0.02, ***P<0.01)

BEGFRE YA, BN BEARIAE
W LR 285[] Ditke) MEERIT RS et
(Table. VI).

7. MEBR
1 SMBRERNE

FCRRS] B (Y BF (Minimal inhibi-
tory concentration): B¥EERk Staphylococcus
aureus ATCC 25923¢] 4] Sample 12 50mg/mle]
BEES) A BE O] (21kE QU BRI Klebsielle
pneumoniae ATCC 138832 12.5mg/ml9] &R ]
A gwE ME= gt BIRSEE R Staphloco-
ccus aureus:= Sample Iof| 4 12.5mg/mlIBRE o A
#Hol M=l gvh. Sampl 3= Staphylococes
aureus %) Klebsiella pneumoniae o= EHHE 100
mg/ml =& = Pk BEJA MHE 2R
Table VII. Minimal iuhibitory concentratoin of Lyc-

octoni Radix and Gentianae macrophyllae
Radiz at 18 hours incubation.

Staphylococcus Klebsiel{a
aureus _ pneumoniae
Groups TATCC Local ATCC Local
25923 Strain 13883 Strain
Sample-I 50.0 12.5 12.5 100.0
Sample-1I  100.0 100.0 100.0 100.0

Sample-I : Extract of Lycoctoni Radix

Sample-11 : Extract of Gentianae macrophyllae Radiz

mg : Each concentration of samples was representedi
mg contained per milliliter.
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(Table VII).

2) He HHRNE

Bl s (Disc method) & Ffztel [EHA
Ee] MmEgel EhEel MHEE HRE 20mg &
%A%t 9% Sample Iulo] Klebsiella pneumoniae
ATCC 13383%i#ko] el HHEMIER] Yebsk
< ¥ Sample Il ol = kA= HEMILE
&+ ZAokE & gAk

3) el BE #E EAEHAR

lomg/mlo] 4] 100mg/ml FEES] WEAA 11
B £4 o E BEAdA —Ed AES #E
Bte] 16~68RFfIE o Bl A& ARiKel
I AEEY BEHRS HEES 20mg/mlg)
DA o= BHKCIE WY #E MHsE<
Bgs ¢ F sk

E3 Sample 1% 100mg/mle} iR M Stap-
hylococcus aureus ATCC 25923 Bitk7l 52&:3] #
Hol Zikd A< &+ Yk

4) MO ERIRSRC wHE IETEARRR

% WS 50mg/mle) BEEZ  HfERAA T2
e 2 e BERES BT FHRed
ol BolE HREel o F REUT BEM

‘S.aureus ATCC 25923

~ 0.5‘>
£
)
=4 i
3 04r
3|
\O; 03} o—— Lycoctoni Radix
:‘:: 02L Gentianae macrophyliae
R ! Radix

c1

i_
10 20 30 40 50 60 70 80 90 100
mg/mi
05 K.pneumoniae ATCC 13883

bd
'S

Turbidity (OD 640am)
o o
© @

. Liycoctoni Radix [
/ B |
[ CGentianae macrophyllas Radix
. |

N

10 20 30 40 5 60 70 8 %0 100

Lot

mg /m/

Fig. 3. Growth curves in Muller-Hinton broth with
10~100mg/ml of extract of Lycoctoni Radizx
and Gentianae macrophyllae Radiz(18 hours
incubation).

HWH& e ndsz 3l Fig. 3).
8. Wikl WBRBEER

RIEZBHEILRERR 2 EREBE K3
AR BE 2 R REEERE
A HEBE 3l Stapylococcus aureuss} Kleb
siella pneumoniacifol ¥olo] HHFHILBEE VY
B Zlol PUEMEST 2ol EEEK o9 A
AA e HESE BIET fifelrt. & WK 50mg/
mljE o] 4] Logy Cell lineo] ¥o+ FHikEE #
Rl AZEHE HEFR Ad 22 BBFEES
2ol Fx gdovt Sample 1= HE FHHS
2o FagdartFig. 4.

$. aureus ATCC 25923

04

03 Control

ez Gentianae macro-

phyllee Radix.
0.1
Lrcoctoni Radix

2 4 8 0 2 14 1 18 2 22

T urbidity(OD 640 am)

Hour

K. preumoniee ATCC 13883

- Control
Gentianae macro~
phyllae Radix
Lycocteni Radix

2 4 8 10 12 14 16 8 2 22

0.4

03

o
1Y)

Turbidity (OD 640nm)
©

Hour
Fig. 4. Growth curve in Muller-Hinton broth with
50mg/ml of extract of Lycoctoni Radiz and

Gentianae macrophyllae Radiz (2~22 hours
incubation).

£ K

o) EA EE RAORE N (AN
8, 2 BEERS, R, FWG
B, BHOSA), BMOEAS), %
FHCEERED), EERGEEEN, ERE
JEMEE %ol gLt Eid e det 2ol
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ZIY Bl RSt @S AEId X
KEAR Y MR, SAERI, BNEIL
BMZEIR BRI E S0 BFEs &
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B 2520 E BT FHAY FHT
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