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| ABSTRACT |

Antioxidant-mediated Analgesic Effects of Corydalis Tuber Aqueous
Extracts on the Rat Experimental Dysmenorrhea

Ji-Won Lee, Dong-Chul Kim
Dept. of Korean Obstetrics & Gynecology, College of Korean Medicine,
Daegu Haany University

Objectives: Primary dysmenorrhea (PD) is defined as abdominal pain during
menstruation period in the absence of an identifiable pathological lesion. Corydalis
tuber (CT) is an herbal medicine that has an excellent effect in relieving pain
and convulsions. The purpose of this study is to observe the effect of Corydalis
tuber aqueous extracts (CTe) on primary dysmenorrhea.

Methods: The rats were injected with estradiol benzoate subcutaneously for 10
days (2.5 mg/kg on the first and 10th days, and 1 mg/kg from the 2~9th day).
Oxytocin 1 U/kg was treated by peritoneal injection 1 hour after the last 10th
injection of estradiol benzoate. CTe 400, 200 and 100 mg/kg were administered
orally, once a day for 10 days at 30 minutes after each estradiol benzoate treatment.
The results of CTe were compared to those of IND 5 mg/kg orally treated rats.

Results: As results of estradiol benzoate and oxytocin administration, noticeable
decreases of body weights and gains, uterus weights were observed with congestion
and enlargement of the uterus at gross inspections, and increases of abdominal
writhing responses, uterus MDA levels, GSH contents, SOD and CAT activities.
However, these oxidative stress mediated PD signs were dose-dependently decreased
by 10 consecutive days of oral administration of three different doses of CTe 400,
200 and 100 mg/kg as comparable to those of IND 5 mg/kg in CTe 200 mg/kg.

Conclusions: CTe had a significant improvement effect on primary dysmenorrhea
in the PD rat model induced by estrogen benzoate and oxytocin.
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Table 1. Experimental Designs

Qe A A sel 27 05 me/ml
o} 0.2 U/ml?] v22 o2EgTS 4
zolo]£9} SAEAE £3% ¥, 5 ml F
AR 26 G FARE AHgste] 5 ml/ke
o B3z wRT PPos Fastsch
JEE A odAEgHE HlFoo]E
(Sigma-Aldrich, St. Louise, MO, USA)
£ 1097 I3t FAskd e, 194k}
102 2= 2.5 mg/kg, 29258 9d =7t
AE 1 mg/kg SF o2 FAEGS. 1
22 A=A (Sigma-Aldrich, St. Louise,
MO, USA) 1 U/kgs ol2Ezdg
Zoo]E 109k wiAlt Fof 1A]7H

AN 2 PENA FU3 AEHA
£ A7 98 ol aErE - Wl xo
°] 532 A

Groups Inducer Dose of treatment drug Animal ID*
Controls
Intact vehicle Saline 5 ml/kg, distilled water, oral administration R01~R10
PD* E/Of 5 ml/kg. distilled water. oral administration R11~R20
Reference
Indomethacin E/O 5 mg/kg., oral administration R21~R30
CTe
The highest E/O 400 mg/kg, oral administration R31~R40
The middle E/O 200 mg/kg, oral administration R41 ~R50
The lowest E/O 100 mg/kg. oral administration R51 ~R60

*ID : Identification number, tPD
oxytocin, §CTe :

: Primary dysmenorrhea, ¥E/O
Corydalis Tuber aqueous extracts

: estradiol benzoate and
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EQUATION [1]. Body Weight Gains (g)

From just immediately before initial
estradiol benzoate and test material
administration (Day 0) to the last 10th
test substance treatment

=Body weights at Day 9-Body weights
at Day 0

5. AAF FAE &4} &< FHA}

BEE TES SAEA AR F 1Az
5 3= A 70% Nitrous oxide(N,0)
o} 28.5% Oxygen(02) 2] EE] 2~3%
o] 2ZF3k(Hana Pharm. Co.. Hwasung.
Korea)s Y3 AAFL &Y w37
(Surgivet, Waukesha, WI, USA) ¢} A
& <AFEF71(Model 687. Harvard
Apparatus. Cambridge, UK)E AH-8-3}e]
g el A Ao FAE g F
(absolute wet-weights) 22 =33}
J=lx Hx"  Zhl2H(FinePix  S700.
Fujifilm, Tokyo, Japan)E o]&3}e] =}
= Zstde. ME AFY AE
Zol7] s AdAHA A FA(HA
A gl g 74 vF) = F4 [2]
o} zo] IAE A AFE o] 83t
Al AFF A .

EQUATION [2]. Relative Uterus Weights
(% of body weight)

= [(Absolute uterus wet-weights/Body
weights at sacrifice(the last 10th test
substance treatment day)x=100]
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EQUATION [3]. Percent Changes
Compared to Intact Vehicle Control (%)

=[((Data of PD control rats-Data
of intact vehicle control rats)/Data of
intact vehicle control rats)x100]

EQUATION [4]. Percent Changes
Compared to PD Control (%)

=[((Data of test material treated
rats-Data of PD control rats)/Data of
PD control rats)=100]
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PD sixdlA Fe17]2F 108 &<+
AF F7he AN Az vt
-144.28% = W 3}3t 2}, IND 5 mg/ks,
CTe 400, 200, 100 mg/kgellAd PD W=
-+ P Ee} vlwste] 77 186.39, 227.97,
176.28, 144.82% = ¥ 3} oH(Table 2).

g

Table 2. Body Weight Gains after 10 Days of Treatment

Body weights (g)

Groups Times At initiation of test article At sacrifice Body Evél_glil]t saIns
treatment [Day 0, A] [Day 9. B]
Controls
Intact vehicle 155.90+9.68 175.00+11.72 20.10+5.38
PD* 155.30+13.45 146.40+10.382 -8.90+5.30?
Reference
Indomethacin 156.30+11.05 163.90+12.35° 7.60+6.742
CTe'
400 mg/kg 155.30+9.87 166.60+11.03° 11.30+3.40%°
200 mg/kg 156.20+7.76 162.90+8.43° 6.70+3.552P
100 mg/kg 154.80+7.05 158.70+7.122 3.90+3.032

Values are expressed mean+Standard deviation of 10 rats, g

*PD : Primary dysmenorrhea, ¥CTe :

Corydalis Tuber aqueous extracts

a . p<0.01 as compared with intact vehicle control by Tukey's honest significant difference test
b : p<0.01 as compared with PD control by Tukey's honest significant difference test
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§‘ Az FA= A dAzLH 8 wsky
i 146.68% = W3}kl 21}, IND 5 me/ke.
120 CTe 400, 200, 100 mg/kg AT T A

2 3 4 5 6 7

Days after test substance administration

Fig. 2. Body weights changes during 10
days in each group.
Values are expressed as
deviation of 10 rats

PD : Primary dysmenorrhea, IND : Indomethacin,
CTe : Corydalis Tuber aqueous extracts

a : p<0.01 as compared with intact vehicle
control by Tukey's honest significant difference
test

b : p<0.01 as compared with PD control by
Tukey's honest significant difference test

Mean*Standard

ol A

Al A EHEF dERdl A,
A= CTe 200 mg/kget IND 5 mg/kge]
A g FAZE A FkEH
(Fig. 3. 4).
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shatd ot
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-D-
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Fig. 3. Representative gross uterus images.
Scale bars=11 mm

A : Intact control (Physiological saline and
distilled water treated intact vehicle control
rats)

B : PD control (Distilled water orally treated
PD vehicle control rats)

C : IND (5 mg/kg of IND orally treated PD
rats)

D : CTe 400 (400 mg/kg of CTe orally treated
PD rats)

E : CTe 200 (200 mg/kg of CTe orally treated
PD rats)

F @ CTe 100 (100 mg/kg of CTe orally treated
PD rats)

PD : Primary dysmenorrhea, IND : Indomethacin,
CTe : Corydalis Tuber aqueous extracts
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Fig. 4. Uterus weights after 10 days.
PD : Primary dysmenorrhea, IND : Indomethacin,
CTe : Corydalis Tuber aqueous extracts

a : p<0.01 as compared with intact vehicle
control by Tukey's honest significant difference
test

b : p<0.01 as compared with PD control by
Tukey’s honest significant difference test
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A= CTe 200 mg/kget IND 5 mg/kg
o] §AFgt A5 X (Fig. 5).

PD Wx+oA SAIEA A8 $F 30
7t 53 w59 wbge] o AHA
Z73 vlaste] 814286% =2 W 3Hsty
o1}, IND 5 mg/kg, CTe 400, 200, 100
mg/kg AT Fo] AEA PD xR
I wlwste] Zh7t -67.94, -86.31, -67.42,
-43.87% = W33},
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Fig. 5. Abdominal writhing responses after

10 days.

PD : Primary dysmenorrhea, IND : Indomethacin,
CTe : Corydalis Tuber aqueous extracts

a : p<0.01 as compared with intact vehicle
control by Mann-Whitney U test

b : p<0.01 as compared with PD control by
Mann-Whitney U test

4, A3 AA HAakste] W3

A2 273 vlwste] PD o 254
A #Z 237 MDA (AR At
el FosA Frtstd e, EE A
g =4 Fo HEA PD iz
wake] A3 A A FAbste] §-93 Z
7F 27 FlE A5 (p<0.01). 53] CTe
Fol QEL A 71A &5 =& PD &
g2l MDA kel widh HEstk &
oAl oA &IE Ry, e
2 A M E CTe 200 mg/kgdt
IND 5 mg/kge] A& FHAb3H7F {-AHS)
A ek ek (Table 3).

PD dzZlA #F= Ag2 MDA &
F AN 2L vlwste] 1387.44%
2 W3lslgd ey, IND 5 mg/kg, CTe
400, 200, 100 mg/kg A7 Fof FAEoA
+ PD dx=+3 wludte ZHz+ -76.75,
-85.53, -76.46, -59.62% = ¥ 3}3} %o}
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Table 3. Left Uterine Horn MDA Levels,

GSH Contents, SOD and CAT Activities

after 10 Days of Continuous Treatment of Test Substances in Intact Vehicle or PD Rats

Items

Left uterine horn tissues

(Unit) MDA™* contents GSH' contents

SOD* activities CAT® activities

Groups (uM/mg protein) (uM/g protein) (U/mg protein) (uU/mg protein)
Controls
Intact vehicle 3.56£2.22 14.27+5.15 478.00£131.75  124.36+32.48
PD'! 52.94+14.84* 3.06+1.20° 139.80+32.43% 29.79+12.05%
Reference
Indomethacin 12.31+3.52%¢ 8.05+1.43%* 304.30+£79.39%  78.12+13.06*
CTel
400 mg/kg 7.66+1.74% 10.13£1.15¢ 389.00+114.98°  94.70+13.59™
200 mg/kg 12.46+2.60%¢ 7.95+2.13% 302.10+£47.90%¢ 79.62+16.13%*
100 mg/kg 21.38+7.31% 6.98+1.30% 236.00+37.79*¢  64.38+10.96*

Values are expressed mean+Standard deviation of 10 rats
*MDA : Malondialdehyde, ¥GSH : Glutathione, ¥SOD : Superoxide dismutase, §CAT : Catalase,

| PD : Primary dysmenorrhea, YCTe :
a : p<0.01 and b

Corydalis Tuber aqueous extracts
: p<0.05 as compared with intact vehicle control by Mann-Whitney U test

¢ : p<0.01 as compared with PD control by Mann-Whitney U test

5. A% AL o] Al2de] W

3 2g7he] WA HAakEkA ] GSH
s A Pas SOD s
CAT A2 A o
QzA A ZF
(p<0.01). =¥
7ol Al EA Fo o] F
vl & W Ao $A7F §-25H
A3 E A eH(p<0.01). CTe Fof ol A&
HEsh & o|EH 22 GSH £%, SOD
2 CAT &4°] Z77F vebgted & A
g 7 A= CTe 200 mg/kg® IND 5
mg/kg® 2 7F FAFFA T (Table 3).

PD dz+lA #5 Az42 GSH
> A Az vl wske] -78.58%
2 W3ty eyt IND 5 mg/kg, CTe
400, 200, 100 mg/kg 747 F FAEelA
PD =3} wlwated 242} 163.45, 231.45,
160.24, 128.34% = ¥ 3}3} i o}

PD Wz A 3= #3724 SOD &

Ao AN Az vt -70.75% %
wH3lslgd o, IND 5 mg/kg, CTe 400,
200. 100 mg/kg 747 F AENA PD
o z+3 wlwste] Zbzh 117.67, 178.25.
116.09, 68.81% = H 3}= 3o}

PD dzFlAM #FZ A4 CAT &
A2 A Az vl aste] -76.04% =
W 3lslgd o, IND 5 mg/kg, CTe 400,
200, 100 mg/kg A+ Fo FENA PD
Wz wlwsted Zh7h 162.20, 217.84,
167.25, 116.08% = ¥ 3} i o}

A dA5L FxAH< Wwe &
A ke AHlAM Y 4AHY]) BFo
2 AHoET? gty YA E] el
o}z 7} W &3s] whE A A ekkA gk A}
Z $2s 2R ZzAgZadd)
SAIEAle] Sl F bR AdgEH 9l
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