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Abstract

The medical plant Yokuinin ; i.e., Coix lacryma-jobi L. var ma-yuen STAPF, has been khown to
reduce serum calcium level and promote ovulatory-activity. Clinically, Yokuinin has been used for the
treatment of pain in muscles and joints in orthopedics and irregular menstruation in gynemetrics. In the
present study, we investigated the effects of Kampo medicines which comprise Yokuinin, i.e.,Yokuinin-

o (TJ-52), Makyo-yokukan-to (TJ-78) and Keishi-bukuryo-gan-ka-yokuinin(TJ-125), on the vagi-
nal opening as the onset of estrous cycle in immature female rats and on serum levelsof gonadotropin,
steroid hormone and calcium in mature ovariectomized rats. Daily oral administration of TJ-78, but not
TJ-52 and TJ-125, accelerated the vaginal opening in immature rats (p <0.05). On the other hand, in
mature ovariectomized rats, of which, in general, gonadotropins were increased and ovarian hormones
were decreased, TJ-78 tended to enhance the serum levels of estrone, estradiol, progesterone and
dehydroepiandrosterone sulfate, with reduction of serum luteinizing hormone and calcium levels.

These results indicate that Makyo-yokukan-to stimulates steroid hormone synthesis including
estrogens via the hypothalamo-pituitary-ovarian axis, resulting in reduction of serum calcium level, 1.
e., this attractive herbal drug may be valuable for the treatment and/or prevention of osteoporosis in
pre- and post-menopausal women.

Key words Yokuinin, Makyo-yokukan-to, vaginal opening, gonadectomy.

Abbreviations Yokuinin (Coix lacryma-jobi L. var ma-yuen STAPF), E 1 ; Yokuinin-to (Yi-
Yi-Ren-Tang), &1 5 ; Makyo-yokukan-to (Ma-Xing-Yi-Gan-Tang), #7 & H 5 ; Keishi-bukuryo-
gan-ka-yokuinin (Gui-Zhi-Fu-Ling-Wan-Jia-Yi-Yi-Ren), #fESIINEEL ; LH, luteinizing hor-
mone ; FSH, follicle stimulating hormone ; P,, progesterone ; DHEA-S, dehydroepiandrosterone sulfate ;
E,, estrone ; E,, estradiol ; 0-PCP, o-cresolphthalein complexone.
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WU F A (Coix lacryma-jobi L. var ma- yuen
STAPE.) 12 (ZBRINEEFEVETH P MIE 2 L o 7 2l 2 I &
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SO R A (S IO, B DR MR i R
FLTHOWLNTWS, 2 5ICEAROEGHEEE LT
Fofk 5 U st L nTtnwb, Lo, Z03M
o )7 D N B RE~ DRI D TR L 7oy
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No0.910125001P0) & % 2K THE) v 2407 £ O i X
NV THD, UB, ZNHDEFEORNAED
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1) skt ~ F DREBII Ay 2 889 2 721, Bk
20 [I;ﬁé\ﬂ) Sprague-Dawley (SD) 1(“7 w % 25 [LiE A
L, IEHEAE 7 b HE) 70, ER R &7
55w b (TI-52FL) 6 L, sREEHB K5 THT b
(TJ-78KE) 6 VT7r & N AERE IR UINE B 2 %57 2
Z o b (TT-125 80 6 DLzl 4421 Ui L D €
DT FOMEBN T A CENEL MRS L7, B
i, 7o PR T EBGCTREIS L2, £
n%nm&%%m&%%u KT F Y8 7.5/

TENLENEIF2ZRBELY)KT v 100 g AKH
N7 0’rJ52 13 100 mg, TJ-78 i3 60 mg % & ¥z TJ-
125(275mg & L7z, 245 % 05ml dE Kz il

Ldj AT 720 7277 L, SPBUHIC I, KR 100 g 2472

AR IE P sl

Table I Components of Kampo medicines.

'Y okuinin-to| Makyo-yokukan- | Keishi-bukuryo-
(TJ-52) |to (T]-78) | gan-ka-yokuinin
(TJ-125)
Ykuinin O 8.0g 0 10.0g O 10.0g
Toki O 4.0g
Mao O 4.0¢g O 4.0g
Keihi O 3.0g O 4.0¢g
Shakuyaku | O 3.0g O 4.0¢g
Kanzo O 2.0¢g O 2.0¢g
Sojutsu O 4.0¢g
Kyonin O 3.0¢
Tonin O 4.0¢g
Bukuryo O 4.0¢g
Botampi O 4.0g

O : Containing the medicinal plant

D 05ml DM AKEB L2, Fh2, $XTHT v b
H%"I*}FJIJ L 2B TE R A Ay, I, M, s S r

CONHE AR LA A W L, SRR A R
Lto

2) KBS o P oMk R ' B £ b A
LT MBS W T R, AR T
SD F&MET o b 25 VoA L, 2 MNP L THER
IR 7z, 2R 9 R TO I OSSN & 1T\, 8 HRTE L
PRI P EEOR ) B L 72 BB E T o 25 T
13, (DHEER & BRI RFRURE 7 P, TJ-52 #F 6 UL, TJ-78
BE6 VG &5 N2 TI-125 #f 6 Uiz artd, (Do3Esk & mlkk
DFHC, FEEFFANC 8 BN AL ['lf“—lj-%ﬁo 72,
B LT L0 REGHELHEL Th 5, KITEKIM
TH LA/ 4 5 L8 HEIN T — T OUMREE 1‘ T 2.5ml
PO VAT, B, T TR L A1
IR ILE L ADEESH LWL SICET Y P 5 HLUNT
BRILEAT - 720 BRI L 72 ML, ~ <) > 2 m L 3,000
rpm, 4°CC 20 43Rl L 72 3%, ifx Ave L 7
N7 ADMERE S T -30°C TIRTEL 72, F Ao, 5 8
WITlx, R R R L R HJ&E: ol T DA 8 TR
ERIF-T, T PR, HiM2321C, WL
109, 1 M 14 BR[H (6: 00~20 200) MWIF T, BB
EKIE LHHCJE‘EW?%EO
3) RLECOEE M LH % 5 i FSH ol
I%, National Institute of Diabetes and Digestive, and
Kidney Disease (NIDDK) -LLfJL LA rat LH 7 & 082
FSH® % % ~ + % H v, TTHiki:iz & % radioim-
munoassay (RIA) Tir-7. £/, A794 FhnLx
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> T& 5% progesterone (P,), dehydroepiandrosterone
sulfate (DHEA-S), estrone (E;) 7 & U2 estradiol
(E;) oM, Hiko RIA X » b 2L 72,

(Drat LH % & 05 FSH oo £2% © Zi#biJiiz, NID
DK #fto rat LH (NIDDK-rLH-I-9) 7% & (X2 rat
FSH (NIDDK-rFSH-1-8) # w7z, "1 ks, &
HE LT Na®®l (Amersham : IMS-30). lactoperox-
idase (Boehringer Mannheim GmbH : 107174), #i&
fbkE K (ZZ L), o ra—2(F4 7 116%)
B X o8 Nal (FDG#iEE) #Jivy, lactoperoxidase #:C4T
— 72, 72, B/F 538l i sephadex G-75 (pharmacia)
FFCHR L 72 colum TIf- 72,

(2) LH 7¢ & vz FSH oy dg - Mo s RIA L2 & 5 72
VUK TAr v, R GG & L C NIDDK f2 it o0 £ 46 rat
LH (NIDDK- rLH-RP-3) & rat FSH (NIDDK-rFSH-
RP-2) %, #—¥$i{kiL rat LH antiserum (NIDDK-anti-
rLH-S-11) & rat FSH antiserum (NIDDK - anti -
rFSH-S-11) * #flva7e, F/o, #H 0K, S H0K
PU7 B R R X o b (S#FICL @ I-RX17)
FHGZz, Tk, WENNBEOLEREER, LH 2B
T3 78%, FSH Tiz83% THh -7,

ByZT7u4 FRLE>OER L P, B & OE, fifi
DOPEEIZIE, HADPC a—F1L—2> 3 »#HE& DPC 7o
SR TFaryXy FEDPCZZA N7 94— PR X o
b EERHY, WERNEBEOLERIL, P 4772 %,
E, Ti348% TH -7, 7z, iy DHEA-S B L O E,
i WaEls, =% ¥4 8 DHEA-Y 7 = — I RIA
F:wr i & DIRECTESTRONE RIA ¥ o F #4#H
L, Ml N3l Z ey, DHEA-S 3.0 %, E,
T68% TH-72,

4) ANTILDER . MDA 7 ADWEL, o-
cresolphthalein complexone (o-PCP) iz & % [b{hig: ¢
i 720 WCHEDMIE W EE1 575 nm T, BSR4
JoekERE (UV-240) #HEH L 72, 2R3, 5% &
Fo¥s X /) viEl% 8-hydroxyquinoline ($7#k : Al

FAE) Ly —L (REESHTA OREMEE) &b
e, o-PCP {s#!2, phthalein complexone( F— %
A F), KEE(LA ) 7 2 (R D FGARSE) ) ERAR (JFRk
FIYEAEEE), triton X-100(FUGAHEEE), 5% £ Fe XX
) IS LR KD LB o, BERIE, B
A0 7 2 CRefR D DGR, HHEER (CRRk © ADBAEE),
PEFNT I (Rl FIOBAESE) SR E D2 T
W72, F7z, AT ARHERE, RIBH NS T A
o RDEMER) % IN O THEEE, 1 mgCa/mliz %
5 &) IS EHAKTHEL 2,

5) MRETFBVERMT | BEER R O EfIE, meant SE.
M. T&EL L, #ETFIIEMTIE, smirnoff’s SERIKEIZ &
% student’s f-test H %\ 2|3 cochran-cox test # H\» T
i1 172,

1) $HES - bOIRBEO BE~DEE

WiFilE T o b ORI B, BRI I 118 (90)
2R E Fig. LIZomTull ) TH B, KREONLMER 11
BhIE, BEALE OXIEED 30.840.17 HEY TH 2 DI kL
TEELRFY U TI-52 #1432 30.7+0.42 Hfh, TJ-78
BEIL 29.3+0.21 Hi7e & o0z TJ-125 ££i% 30.7+£0.49 1
W& Voo RERDIR S A, TI-T8 BETII AR I L R
BRI (p<0.05) 108 F 572, Lo L, TJ-52 B
5T TI-125 BECIREEBI N A EE &5 2 o 72,

Kiz, §XTHT v PR 228 s ToORE,
OWEFZ 5 WICER N OMKE T Table L1273
WY TH L, RO ER L, /KE 100 g 272 0 AL
474+010g ot L T TI-125 84371011 g L 4%
(p<0.05) ICEm - 12, 72, HIBOWERIE, KE 100
g 272 ) FHHEEAS 20.920.89 mg Th DKL T TJ-
52 B 22.9+1.13 mg, TJ-78 Bl 22.9+1.16 mg % & UF
12 TJ-125 BFi2 216 2093 mg & TJ-52 B & TJ-78
THRIBEEC U T (TI-52 8, TJ-784 1 p<

Table 11 Effects of Kampo medicines on body weight and body weight of vaginal opening,
and organs wet weight in immature female rats.

Body Weight | BW. of vag- | Ovary (mg/ {Adrenal (mg/| Spleen (mg/ Liver (g/

(g) inal op. (g) | 100g B.W.) | 100g BW.) | 100g BW.) | 100g B.W.)
Control | 124.7+3.2 | 108.4£3.2* | 34.2+2.40 | 20.9+0.89 | 338.0+8.4 | 4.74+0.10"
TJ-52 | 128.7+1.7 | 109.7-2.5 | 34.9+1.63 | 22.9+1.13 | 350.3%+27.6 | 4.72+0.15
TJ-78 | 125.740.8 | 98.7+1.7* | 34.341.56 | 22.941.16 | 323.8=10.5 | 4.8020.11
TJ-125 | 128.0£3.0 | 107.5%4.5 | 34.2+1.48 | 21.6+0.93 | 327.1+5.2 | 4.37+0.11*

B.W. of vaginal op.: body weight of vaginal opening

* . p<0.05 Control vs TJ-78, TJ-125
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29.3 + 0.2} 30.8 : 017
TJ-T8  30.7 + 0.42 Control
100 pd .

kil

50

TJ-52 n=6
TJ-78 n=6
TJ-125 n=6
Control n=7

25

PERCENTAGE OF VAGINAL OPENING (%)

1 ' L

28 29 30 31 32 33
Age(days)

Fig. 1 Rate of vaginal opening. TJ-52 : Yokuinin-to, TJ-
78 : Makyo-yokukan-to, TJ-125 : Keishi-bukuryo-gan-ka-
yokuinin.

X:p<0.05
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RAT SERUM LUTEINIZING HORMONE (ng/ml;

4 8 4 8 4 8 4 8 (Weeks)
Control TJ-52 T1J-78 Td-128

Fig. 2 Effect of Kampo medicines on serum LH level in
mature ovariectomized rats. TJ-52 : Yokuinin-to, TJ-78:
Makyo-yokukan-to, TJ-125 : Keishi-bukuryo-gan-ka-
yokuinin.

0.2) 2R L2 ERBREO N Lo T2, T
B, SHEOMEE L H IR EIC DTS, WHECE
FEESROMICERRO LN -7, b, EEO
R E IOV T, B 1084+32gicx L T
TI-78 #H* 987+ 1.7g L FHHE (p <0.05) (Z8ED - 727,
o) 2 FERXATIREE E DEDFRD L N - 72,
2) RBEBIES v F~DEE

M LH g, Fig. 21amnd & 90, 45 4800
iz 850+ 152ng/ml 255 L ool it L € TJ-52 BEAs
9.75+0.81 ng/ml, TJ-78 F£A8.3541.93 ng/ml 7 & 1F
1z TJ-125 45 6.65+0.56 ng/ml #5535 LA EHETRH S
Ndrotz, Lo L, #8458 BT R 17.1541.09
ng/ml =& L T TJ-52 i3 15.04 +2.60 ng/ml, TJ-78
B2 12.30 £ 0.86 ng/ml % & (Fiz TJ-125 13 15.01 +
1.86 ng/ml ¥ TJ-52 B AN (p<0.3) £73L, TJ-

T8 EETIE, MEBEICIL THE (p<0.05) ZEDn 3o
5% (AN

i FSH fEl%, Fig. 3lmndm< %54, 8. A& L&
MBEAH 45142199 ng/ml, 4781451 ng/ml CTh 72D
\2& L ¢ TJ-78 BF i3 42.6+1.55 ng/ml, 45.7+1.64 ng/
ml &AM 4, 8B 1 p<0.3) 2R 72D, FEFIL
ROl otz MOBERELEG L 2HTLEITLRS
nighroiz,

KiZ, Mh 2 F o4 FRLEAMETH B, I P, 1l
I Figdicmd & 9 ic#&5 48 T BT 8.69+1.22
ng/mlCT&H5NDITHL TT]-52#4983+362ng/
ml, TJ-78 257 15.93+2.37 ng/ml 7 & 82 TJ-125 #
A910.03+1.22 ng/ml & 70 ) TJ-125 #CHHRBIZ L
TR (p<0.3) EaiL, TI-WBETRIAE (<
0.05) ZerampRESH S/, F7z, #4838 LMD

75

.

4
Control TJ-52 TJ-78 T4-125

==

RAT SERUM FOLLICLE-STIMULATING HORMONE {ng/ml!

=

Fig. 3 Effect of Kampo medicines on serum FSH level in
mature ovariectomized rats. TJ-52 : Yokuinin-to, TJ-78:
Makyo-yokukan-to, TJ-125 : Keishi-bukuryo-gan-ka-
yokuinin.,

*:p<0.05

RAT SERUM PROGESTERONE {ng/ml}

8 4 8 (feeks)

8 4
TJ-78 TJ-125

4 8 4
Control TJ-52

Fig. 4 Effect of Kampo medicines on serum progesterone
(P,) level in mature ovariectomized rats. TJ-52 : Yo-
kuinin-to, TJ-78 : Makyo-yokukan-to, TJ-125 : Keishi-
bukuryo-gan-ka-yokuinin.
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13.34+2.91 ng/ml i %F L T TJ-52 B T 23.58 £4.03 ng/
ml, TJ-78 BT 24.67+4.71 ng/ml 7 & U1z TJ-125 &
T14.87+0.88ng/ml & 7 V), SHEBEfIZL T TJ-52 #
JAREIMER (p<0.1) 2R A EEIRD L 72,

fith DHEA-Sf#it, Fig. 5I12RT & o5 48T
13, BIRERICHL T TJ-52 #5 L OF TJ-125 BEb i
M (TJ-52 #, TJ-1258 : p<02) 2R L7 BELE
BEH o7, UL, 5 8ATIEINERED
21.5+1.04ng/milz L T TJ-52 BT 31.3+3.95ng/
ml, TJ-78 #T 40.9+3.02 ng/ml 7% & Wz TJ-125 FET
3594427 ng/ml ¥ BEHE LS L7 TI-52 B THMm
I (p<0.1) 25301, TJ-78 #tH L 0 TJ-125 BETII %)
MBS THE (TI-78 8 - p<0.01, TJ-125# : p<
0.05) ZeBEhnhvaked b7z,
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RAT SERUM DEHYDROEPIANDROSTERONE SULFATE (ng/mii
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Control TJ-52 TJ-78 TJ-125

Fig. 5 Effect of Kampo medicines on serum dehydroepian-
drosterone sulfate (DHEA-S) level in mature ovariectom-
ized rats. TJ-52 : Yokuinin-to, TJ-78 : Makyo-yokukan-
to, TJ-125 : Keishi-bukuryo-gan-ka-yokuinin.

*:p<0.05
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4
Contral 14-52 TJ-78 TJ-128

RAT SERUM ESTRONE (ng/ml)

Fig. 6 Effect of Kampo medicines on serum estrone (E,)
level in mature ovariectomized rats. TJ-52 : Yokuinin-to,
TJ-78 : Makyo-yokukan-to, TJ-125 : Keishi-bukuryo-
gan-ka-yokuinin.

19 E, ffiid, Fig. 6 oin< #¢5- 4 813, SEE 0.083
+0.019 ng/ml 2%+ L T TJ-52 A% 0.089 +0.016 ng/ml,
TT-78 BE#%0.097 = 0.013ng/ml & & o TJ-125 g o
0.083+0.016 ng/ml & 3TMREE L EHEBLSEHNMICES
Boduhrolz, Lo, #4588 TH, MEE® 0.081+
0.010 ng/mliz %t L ¢ TJ-52 &4 0.117 £ 0.009 ng/ml,
TT-78 A 0.106 £0.011 ng/ml 7% & U812 TT-125 &S
0.104+0.046 ng/ml & TJ-78 #, TJ-125 Bt WhsE ¢
hnfg (TT-78 &, TJ-125 8 © p<0.2) &/~ L, iz TJ-
52 R xtARIC I L THE (p<0.05) ZEERDHL,

MmH E, i3, Fig. 704 )05 4 BT BE S
580+0.92pg/ml TH BDIxt L T TJ-52 BT 4.02 £
1.43 pg/ml, TJ-78 FT 4.07+0.66 pg/ml 7 & 81z TT-
1258 T369+154pg/ml K EHFE L5 72 T]-52
BEE T]-T8 BETHHEBBEIC I L T (TJ-528F 0 p
<03, TI-T8#E: p<02) 2RL 7225 AEZEIRDL
Nihdrotz, & 250 4 S HTIIXREED 4.64+1.79
pg/mlickt L T TJ-78 BEC545+0.28 pg/ml %55 L 72
PHELERIERD L - 72,

i
ol

e
o
o
I
MO
N

RAT SERUM ESTRADIOL (pg/ml)

IR0
0
4 8 4 8 4 8 4 8 (Weeks)
Control TJ-52 14-78 TJ-125

Fig. 7 Effect of Kampo medicines on serum estradiol (E,)
level in mature ovariectomized rats. TJ-52 : Yokuinin-to,
TJ-78 . Makyo-yokukan-to, TJ-125 : Keishi-bukuryo-
gan-ka-yokuinin.

Kizp H e 7 AMETH 5 9%, Fig. 8 12§81 #%
G 48T D 8.64+0.63 mg/dlic kLT TJ-52
A 8.2210.15 mg/dl, TJ-78 #:H*7.69 +0.17 mg/dl 7
LN TI-125 #H° 7612029 mg/dl & TI-78 8+ TJ-
125 B W BT/ MEm (TJ-78 8%, TJ-1258 : p<
02) 2IRL 720 HEERRED N L -2, Tz, 5
SMIC BT LHE 4B EERICHBEIC L THEHE
Beh a2 L2 T]-528 % T]-125 80 WA Tk A8 1:
(TJ-528: p<0.], TJ-125#: p<0.2) 2RL 722
BEIRDLr-72,
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Fig. 8 Effect of Kampo medicines on serum calcium level
in mature ovariectomized rats. TJ-52 : Yokuinin-to, T]-
78 : Makyo-yokukan-to, TJ-125 : Keishi-bukuryo-gan-
ka-yokuinin.

Table III Effects of Kampo medicines on body weight and
organs wet weight in mature ovariectomized rats.

Body Weight | Adrenal (mg/ | Spleen (mg/
(g) 100 g B.W)) 100g BW.)

18.140.12% 190.0£18.4

Control | 307.2£17.7

TJ-52 292.0£5.1 19.3+1.64 177.2£11.1
TJ-78 286.0+4.6 19.940.24% 183.640.5
TJ-125 287.8+6.7 21.41+0.68" 191.1+0.4

“: p<0.05 Control vs TJ-78, *: p<0.01 Control vs TJ-125

ek, B8 MK L S U I & HIT o
(3, Table HL 12k L 9 ICEIB ol S ooz L L
TS HE SR T 2R L, T]-78 & TJ-125
e oA (T]-78 8 p<0.05 TJ-1258 : p<
0.01) 2ied sz, Lo L, REE L OMEOMRERIZ
DWTE R D LD - 72,

YA R GOEEIC L 2ET - olEEN
Hih~ P82 B9 5T, IEHWEHT » FTh o
MNIBBOEBE L HE S L NN ED 30.8£0.17
H# b LU 10844132g Th- izt L T8 8% %
Fe b U7z TI-028F 7% & ONCAERE RS AU 8 04 - % ¥ 5
L7z TJ-125 Bz # N #F 30.7+0.42 Hi, 109.7£25¢g
70 5 N2 30.70.49 Hih, 107.5+45g & IEH I M7
v PO AEE L OERMOMRORE & 280575, 2
D 2RO E ST IR 2 ki, L
L, MRAES RS L& L2 TI-78 BETIE, MRz A

THEBE H 47 29.320.21 1, FEBEOEMAE A 08.7+
L7g X RCEBE OB 2 ), BEEINEAE L B -
77 2F N, BRNEHBICEOFMT S P ARRIE S
EMdd b L BH LN A, T3, KPR B
DIRFES T - 12 5077 o b OREBH L U7 & TRz i
HIR L E > ~AOBEHEOW TR L 28 EFELThH
5, HBMEAIZ v TE, WA, ke Dohler & O #
87T L MY B &, RS B I A IR L CH
Bz barroppteittEl, ZozAte s
AT — TR L CEEBI Nz 2 5
F ey 2K E ez, BIRTDH
F ol I NG,

Kz, KRBT o P~ TH L5, B
Wa i L TI-T8 B KB #5272 ok i
FEIZ AL T LH A 3 3, s P, % & U812
DHEA-S iz R 2 Z & psmmea nre, #
7z, I FSH B & 070 2 7 241 3 i iy 7 47
M, i E 25 002 B, I 3R MY 2 150 0%
L7z, 2F D, BAEHEIE, f P, 405 00z DHEA-
SfizRmEg2Z ¢ SRR 2L TAa7 a4 F
RILE Y DPEELRIAGEMNCER L, M E, 725 N2 E
% B E -2 FEICER L, 7o f —BEEINTEC
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