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The Effect of Jackyakgamcho-tang on Follicular Maturation
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Abstract — The traditional herbal medicine, Jackyakgamcho-tang (JGT). was reported to
decrease serum testosterone levels and make pregnancy possible in anovulatory woman
and rat. JGT contains Paeoniae Radix (PR} and Glycyrrhizae Radix (GR) in equal amount.
This study was designed to investigate the effect of JGT and its components (PR, GR, paeon~
iflorin, and glycyrrhizin) on uterine and ovarian responses, follicular development, and es-
trogen secretion in the immature rat. The samples (water extracts of JGT, PR and GR: pure
compound of paeoniflorin and glycyrrhizin) were administered orally to rats from the 21th
day of age to the 28th or 30th days of age for 7 or 9 days. JGT (400 mg/kg) and PR (100 mg/
kg, 200 mg/kg) treatments significantly increased serum estradiol above levels in control rats,
but both GR and glycyrrhizin had no effect on this parameter. Gross observation and his-
tological analysis revealed that an increased number of growing follicules was observed in
the ovaries of JGT and PR treated rats. However, the lutenized follicles and ova present in
the oviducts were not observed in all rafs except one treated with estrogen as a positive con-
trol. These results indicate that JOT stimulates the estrogen production and follicular ma-
turation in the immature rat, and PR is the main component to induce such reaction.

Key words — Jackyakgamcho-tang: Paeoniflorae Radix: Glycyrrhizae Radix: follicular ma-
turation; serum estrogen level.
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FAEQ paeoniflorine KM Tt
kiR, BA)25¢E 2] 48U glycyrrhi-
zinZ Sigma Chemical Co.(St. Louis, MO, U.
S.A)2%H Coat-A-Count Estradiol radioim-
munoassay kite Diagnostic Products Cor-
poration (Los Angeles, CA, US.A)22¥%E
Tyt AMgstTt

NESE-HFGEMAER EHATR0N
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%. 71.0%, 16.5%°|9c}t. AlEdE8AR ALEH 3
A7) 2] AR FaFe FH] Yt Fheko 4
<] paeoniflorin® 2z9] F4£< glycyrrhi-
zing HPLCZE F #3134 et Columnl2¢& Cj; &
4} column{(pBondapak Ci5, 3.9 mmXx30 cm,
particle size 10 pm)< AHE-3 ™. Paeoniflo-
rin®] 7% o]%42 acetonitril, acetic acid, %
F(15:1:85)2) £t og 44 1.2ml/min 2
230 nmollA UV 358 S35t HFsigien,
glycyrrhizin®] &% &89 Hyole o]z
methanol, acetic acid, % (78:3:19)2] &%
Bo2 {4 15ml/min & 254 nmolA e UV &
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rhizing& $#3183 ko) $AY7)20E 9.8%
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glycyrrhizing &% A2 Yeiitt.

Rl P& A2 £A97) 2 200,400, 4000
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9.0, 18.0 mg/kg, glycyrrhizin 4.5, 90 mg/kg
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Table L Effects of JGT, PR, GR, Paeoniflorin and Glyeyrrhizin on ovarian weights in the immature female rats

Dose Age

No. of O.W./B.W.2x 10

Group C Increasing
(mg/kg) {(day) animals (Mean+S.E) rate(%)
Control 0 28 8 1.13%£0.05 100.00
30 6 1.15+0.10 100.00
JGT 200 28 7 1.18+0.05 104.42
30 7 1.27+£0.07 110.43
400 28 7 1.17£0.08 103.54
30 7 1.39+0.10 120.10
4000 28 7 1.19+0.06 105.30
30 7 1.25+0.07 108.69
PR 100 28 8 1.16+0.10 111.50
30 8 1.31%0.11 115.98
200 28 8 1.16%0.07 102.65
30 8 1.29+0.06 112.17
2000 28 6 1.20+0.10 107.14
30 6 1.16+0.60 100.87
Paeoniflorin 9.0 28 6 1.15+0.15 101.92
. 30 6 1.32%£0.12 95.97
18.0 28 6 1.11£0.05 98.37
30 6 1.29+0.13 112.50
GR 100 28 7 1.02+0.05 92.56
30 7 1.23+0.03 106.96
2000 28 7 1.0710.10 95.04
30 7 1.3210.15 114.78
Glycyrrhizin 45 28 7 1.04+0.13 92.07
30 7 1.2840.08 111.30
9% 28 7 1.1740.05 103.54
' 30 7 1.34+0.19 114.78
Estradiol .07 28 8 1.77+0.10° 156.64
© 30 8 1.7940.12° 129.71

*Represents the ratio of ovarian weight (O.W.) over body weight (B.W.). begmﬁcantly dlfferent from

the control group (p<0.05).
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%718 B9 tH(Table I, Fig. 1). 28y 83
2000 mg/kg FATZNME 8 Fo)M9 estra-
diol ¥&7t Tl Hl&] F7tHA] &k}, 2ok
9} #4%< paeonifloring A<k FRYFIA 100
mg/kg, 200 mg/kg@ TUI Lol IE = 9.0,
18.0 mg/kge AF= T3S Wl ¥4 € AF
o] BA% FA estradiold] FE7F hZ 3ol H]s)
Fd e ztolE YeRRA ekttt ol &eko)
Hj o)) #3hE sex hormone £9] 31491 es-
trogen® FEE F7H71Y 4 E<) paeoniflo-
rin°] obd T& & 28 Jele ez F
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Table IL. Effects of JGT, PR, GR, Paeoniflorin and Glycyrrhizin on uterine weights in the immature

female rats
Group Dose Age No. of OW/BW?*x10'  Increasing

(mg/kg) (day) animals (Mean+S.E) rate(%)

Control 0 28 8 7.10+£0.54 100.00
30 6 12.80+2.30 100.00

JGT 200 28 7 6.68+0.40 94.08
30 7 15.12+3.77 11796

400 28 7 6.68+0.66 96.62

30 7 16.53+4.14 129.14

4000 28 7 8.28+0.85 116.60

30 7 14.50+1.57 113.30

PR 100 28 8 7.29+1.33 102.68

30 8 19.30£3.07 150.84

200 28 8 7.44+0.96 104.79

30 8 18.71+2.43 146.17

2000 28 6 7.601+0.40 107.63

30 6 16.20+0.41 126.58

Paeoniflorin 9.0 28 6 6.790.35 95.07
30 6 13.05+0.49 102.80

18.0 28 6 7.6130.63 107.18

30 6 12.51£1.35 97.73

GR 100 28 7 7.05+0.34 99.30

30 7 12.49+4.54 97.62

2000 28 7 8.30+0.35 117.09

30 7 14.70+3.76 114.88

Glycyrrhizin 45 28 7 6.46+0.31 91.47
30 7 12.864:0.38 100.48

90 28 7 8.12+£0.24 114.37

. 30 7 12.59+1.34 98.40

Estradiol 0.7 28 8 27.14+1.46° 382.25
30 8 30.93+0.76 241.64

ihe control group (p<0.01).

%-"Represents the ratio of ovarian weight(O.W.) over body weight(B.W.). *Significantly different from
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Table IIL. Effects of JGT, PR, GR Paeoniflorin and Glycyrrhizin on the serum estradiol concentration i \n

the immature female rats

Kor. J. Phannacoﬁ

E

S ==tooa

Group Dose Age No. of OW/BW.x10*  Increasing
(mg/kg) (day) animals (Mean+S E) rate(%)
Control 0 28 8 126+1.1 100.00
30 6 12.1+0.8 100.00
JGT 200 28 7 14.3+0.7 1135
30 7 16.4+1.8 135.5
400 28 7 17.1£39 135.7
30 7 21.3+1.3° 176.0
4000 28 7 14.1+04 112.2
30 7 18.2+3.3 150.0
PR 100 28 7 16.1+25 1274
30 7 22.5+4.7° 185.9
200 28 8 14.7+14 116.7
30 8 22.4+29° 185.1
2000 28 7 15.3%£1.3 116.7
30 7 14.2+1.4 107.4
Paeoniflorin 9.0 28 6 15.3+£1.3 1214
30 6 142+14 212.7
18.0 28 6 12.3+0.7 98.1
30 6 13.2+1.3 109.1
GR 100 28 7 12.0£1.4 955
30 7 13.2+1.5 108.7
2000 28 7 13.1+1.2 104.1
30 7 11411 94.2
Glycyrrhizin 45 28 7 12816 101.6
30 7 13.0x+1.9 110.7
90 28 7 13.4+1.0 106.3
30 7 13.3£0.7 109.9
Estradiol 0.7 28 8 26.8+4.7° 212.7
30 8 2392.5:339.0° 16968.1

*Significantly different from the control group(p¢0.05). "Significantly different from the control

group (p<0.01).

Serum E; conc.(pg/ml)

JGT-400 PR-100 PR-200

Con30 JGT-200

Fig. 1. Effects of JGT and PR on the serum es-
tradiol (E;) concentration in the immature fe-
male rats. The E, levels were measured in the
serum of the 30th days rat after treatment of
JGT (200 mg/kg. 400 mg/kg) and PR (100 mg/kg,
200 mg/kg) orally for 9 days. The values are the
mean+SE and *represents significance at p<0.05
as compared to control.
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43G9 g Wz IA R8s 228 vElgR] @
st} EstradiolS A& Al EH S T3 A Al
FZoM A T 3047A] ol Axd HFe BF
A %3t} Estradiol 0.7 mg/kgd & % 25¢
A 13 3R Y uzToAME A F 28%-
299A 2E 839 Fo] AFgol AAEGow &
& 2 23 ddFEe] fA3UA S/t
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Fig. 2. Paraffin-wax embedded sections (haematoxylin and eosin stained) of the representative fol-
licles in the immature 30th days female rats. (A) vehicle alone, (B) JGT (400 mg/kg), (C) PR (200 mg/

kg). (D) Estradiol (0.7 mg/kg).

Ay 289 % F 304 & Q] 2T daolA AHGA
o] & EF (growing follicle) 7} FAE ) o™ (Fig.
2) 309% dardAE 28U dAEG E o) B
ol A& WEIE/ FEHAG T3 A
estradlol Tt F7hE AeRzhA (400 mg/kg)
9 zpere] 437 2(100 mg/kg, 200 me/ke)
—r°4‘ff':°ﬂ*1 WEFED S53Fe) 7} Bo] BF
dolom waUYs = o Ay Aow telyo
U e F9 Al (corpus luteum)E xR
spR7pA 2 BRE ) it 2893 9] estradiol
FAZ S ESEE ASYE € A EHRe
o] 30¢H estradml Sl TollA 2897 Kl &)
7 Ed &”é}&]-‘: BEE 503‘4

testosterone 747 f
AllAl A testosterone Z% ‘%’*7;‘-01 A&
F7H20t}. Yaginuma $'Vl] oshd zhekzkx
< I testosterone BF FAolM il 7
testosterone®] A& AsMsit A estro-
gen FEolw W/l 1SS Eug uiglch w3
500 uge} testosterone propionate® F13 &
Ak AN oM Fdzrxgde 83 testos-
teroned] ¥ & ZAA71 estrogen?] E=de
Yol YAk o' gz e Forl estrogen
FTEE Z/MAE B B d¥dM el Aztel At
AU T testosterone HEA BRI n|d% L
EdeoMel Ay 7K A3 2R = Wil
TE WRHsEEe 2307% Ao HEQY Ao

Atadn, ®Zd7 2271 testosteroned BEF
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¥ 94 go| glgo] Takeuchi 7 <) Bu
o ol &7} steroid E3AFe] AL
8} estrogenic #4-°} JATHE in vitro B
AW ol= Ahitd AnE 2AEAT. Testoster-
oned ¥Xx W3l testosterones estronel &
A A7) =d Bodshs aromatase B34 o gko)
J& Aoz FAHEu Takeuchi 7% &¥ztx
Bo] aromatase FAEE F7MZ = J&T
AlAbeE bt gl
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¥l & 22 (gonadotropin, progesterone)®l
W3 228 9 3 AHEE 7S dPRo
3 & oA olth, @%x%oigz\lgéqﬂ— A3
Zz2ee ¥4 estrogen?] ¥E& F7HA71H ¢
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1. Estradiol& A9 e 28 NEER A 44
FIoAM AZ2 dae] AFHLe hET) v)s)
A AdE Zel7t #F= A it Estradiol
ATE A F 209 oldo] ZE B9 Ao| A7
o] FHE W & RRTL TFF RE A
FEE BATNME 30€HANE 2ol AFE o
HAe ¥FEA g

2. A2 £33 972 400 mg/kgH 2ok 4
4712 100 mg/kg, 200 mg/kgS 9¥3Lt AF
T39S o A estradiol® =7} 47 K9
AA 76%, 86%, 85% Z7t51A).

3. dae] 87k AAT 2 EE LM €3
estradiol & &7t tEFEY & o g2 &
o T{ETr BREUT d¥e] Aol A9
=< ¥ & & A Ovarian hormone(es-
tradio) & T FANE A5 L ujd 39
FA7E Ao 2N TS FAT F AU A
FEH FA TN E ui o] FARA LU

o]l dEANE Yy HAREue A es-
trogen®] & 7MY E¥S A4S A4
71€ Aeg #aE o ol ok o Aoz
Atg €},
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