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Abstract

The present study was undertaken to test whether an over the counter drug, Chujo-to could prevent
the progress of bone loss induced by ovariectomy in rats. Chujo-to infusions were administered immedi-
ately and continued for 50 days after ovariectomy. For confirmation, tibiae from sham-operated
(Sham) and ovariectomized (OVX) rats were investigated by contact microradiography ; the number
of cancellous bone in the epiphysis and that of trabecular bone in the metaphysis of OVX was decreased.
Then, tibiae, mandibulae and calvariae from Sham, OVX and OVX given Chujo-to (OVX+ Chujo-to) .
were investigated by electron microscopy and electron-probe microanalysis. Femora from them were
also investigated on their mechanical properties. From the microscopic observations, the number of
trabecular bone in the metaphysis was comparable between Sham and OV X+ Chujo-to, while that of
OVX Showed a decrease. Furthermore, at an enlarged magnification, the surface in trabecular bones
from Sham and OVX+Chujo-to was comprised of a fine particle, but that in trabecular bones from
OVX had an erosive appearance. From these histomorphological evidences, it is suggested that Chujo-
to may prevent bone loss induced by ovariectomy in rats. Chujo - to has been used for curing
gynecological diseases for 100 years in Japan, but there is no scientific evidence for its effectiveness.
Therefore, this result may offer a clue for evaluating its effectiveness and also present a scientific basis
for new application of Chujo-to to postmenopausal osteoporosis.

Key words Chujo-to, experimental osteoporosis, tibiae, femora, rat, scanning electron micro-
graphs, mechanical properties. )
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JLE F— 1+ M) 77 4, Abott Lab., US.A) FREEF T T
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Components and contents in daily dose of one package (12.5g) Chujo to.

Component (g) Component (@)

Shakuyaku (/53%) 2.0 Kobushi ({FH-1-) 0.5
(JP*, Paconiae Radix) (JP, Cyperi Rhizoma)

Toki (M) 2.0 Jio (HLiE) 0.5
(JP, Angelicac Radix) (JP, Rehmanniae Radix)

Keihi (§1)%) 1.5 Kanzo (1 #1) 0.4
(JP, Cinnamomi Cortex) (JP, Glycyrrhizae Radix)

Senkyu (JI[¥%) 1.0 Tonin (81 ) 0.4
(JP, Cnidii Rhizoma) (JP, Persicae semen)

Sojutsu (£71L) 1.0 Oren (5jli) 0.2
(JP, Atractylodis Lanceac Rhizoma) (JP, Coptidis Rhizoma)

Bukuryo ({K%5) 1.0 Shokyo (/= %) 0.1
(JP, Hoelen) (JP, Zingiberis Rhizoma)

Botanpi ($E0FK) 1.0 Choji (171 0.1
(JP, Moutan Cortex) (JP, Caryophylii Flos)

Tohi (Kf)) 0.7 Ninjin (A %) 0.1

(JP, Aurantii Pericarpium)

(JP, Ginseng Radix)

*Abbreviation of Japanese Pharmacopeia.
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BRI ORISR RSN » 72, DfED T
FT—NdH7e ), EKIE 25+15ml/ 7 v b TH -7
L L, $8 0 CidRER N & e L T Sham #f T 15.9
+11g OVX#ET193+2.0g, OVX+WilFiufii T 19.6
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Fig. 1 Changes in body weight in rats. Rats were sham
operated (®), ovariectomized (a) and given Chujo-to
after ovariectomized (m). Each point represents the mean
value+S.D. (n=8). **p <0.01, significant difference from
the ovariectomized group at corresponding times.
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Fig. 2 Contact microradiographs of the proximal tibia 50
davs after sham-operated (A) and ovariectomized (I3).

Ty 7z, Sham {f, OVX fH, OVX -+ TN KT
BT A HER i > SEM AT & Fig. 3120R L 72,
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T OVX Iz B L T 72, HEfir omidic B L Tid,
S OVXEET, i o T bopisins (20
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1/2—=1/3 Th - 72 . Fig. 3B V7D, & 542, BT
AT A &, Sham FEOFEAT AR D KNI T E &
ek AR (Fig 4A) bl s vz ooz oL, OVX

TUIHLE 70 0) b Tty L 72k iE s L 5 e (Fig. 4B) .
L2 L, OVXH o5t Tl Sham B & fbfig L -5 5Hk7E
THh -7 (Fig. 4C),

Z b L 72T ARG R 0 I B IE 8 Phod T

i
VTS i Sham fE12 e~z OVX ﬁ'{ff“li’}‘

C

Fig. 3 Scanning clectron micrographs of the 60 gm thick
sections of the proximal tibia from sham-operated (A)
ovariectomized (B3}, and given Chujo-to after ovariectom-
ized (C), respectively. Squares in (A) indicate from the
left to the right site 1, site 2, and site 3 where electron
probe microanalyses were carred out. V letters in (B)
indicate the thinned trabecular bone.

bR & T, 3D 0 SEMAGBIEIL 728 25,
Table Il (Z75 72 & 512, Sham fif(x 100 9% & A
KiIRMETH - 72 (Fig. AA) oz kL, OVX #ETIE 875
9 Ay L 72 ke (Fig. 43), 12.5 % o T & -
72 WAFB R AL T 95.8 % D3 B M VR IRIET H
- 72 (Fig. 4C),
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Tabhle II Frequency of occurrence in three types of surfaces of trabecular
bones in the metaphysis.

Frequency
Fine particles (;’:\ Intermediate (%) Erosive (9%)
Sham N 24/24 100 0/24 0 0/24 0
OVX 0/24 0 3/24 12.5 21/24 87.5
OV X +Chujo-to 23/24 95.8 1/24 4.2 0/24 0

Using eight rats, three trabecular bones in the metaphysis per one tibia were analyzed on their
surface state by SEM at an enlarged magnification.

3. ANCILICHT R, vTRY T L, F YD
LDLEEGHER
S5PEn T iz &, TIROIEAT AR o) 3 {7
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T o) (LA DI, T iz o & Hlalid
/LL 1525 e & O P+ S.D. Tl 72 ‘77%
Oy TR b Y 2 G A P TI L
7z, *7”4 B OB o RT3 '9“ i) s A3
(P PLAT 2 358 BIA), B 2P D L 2 1L s
A b2 URIERONICFT 254000 o 3 161 %
Table I {z 3L 72 & 902, WEST o 18401 ‘}/,\5 LA

v\(v

THBEYHA 1T Ca/P e Ca/Na lliiz AR I
7277, Ca/Mg LT OVX Jisibov K &xd - f;o =N Ca/
Mg i3 g fe iz L) Sham i & bl Lz Ze » T

720 BETTAY *"n'd(h’niix'@f" KEdeyH A+ 2 Tl Ca/P It
& Ca/Mg It X Ca/Na /" OVX & OVX + i pdgividit
T Sham {2~ B h o 2 T ML P Ic B S

Table IIT Weight ratios to calcium at three sites of
the rat tibia.

Ca/P Ca/Mg Ca/Na
Site 1
Sham 1.45-0.12 19.1+-2.0 16.8:1 1.5
OVX 1.46+0.11 26.5+22.4* |4 19.541.7
OVX+ 1.45+0.12 16.5+1.5 151412
Chujo-to
Site 2
Sham 1.4500.11 19.4+1.7 27.8+12.3
OVX 1.3350.11% 12.5+1.3% 17.1+2.0*
OVX+ 1.3020.11* 3.841.3* 15.801.6*
Chujo-to
Site 3
Sham 1.54+0.13 19.1+1.7 19.7-1.7
OvVX 1.39+0.11% 17.5x1.6 14.821.3* '
OVX+ 1.400.11%  19.1+1.5 21.7+1.9 7
Chujo to
Fig.4 Scanning clectron micrographs of the trabecular *Significant difference (p <0.05), when compared to the
bone in the metaphysis of sham-operated (A), ovar- Sham.
iectomized (B3), and given Chujo to after ovariectomized #Significant difference (p<(.03), when compared to the

(OF

OVX.
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WAL TH LA P33 TEYA P2 &ML Ca/P It

OVX #E & OVX+ b lif € Sham Rz b~V 3 (&
, Ca/Na 4" Sham #ffiz b~ OVX FET/h& -

f;o Z o Ca/Na L3OV X + it & Sham fif & T
Wl -7z,

4. KERBOBERUETE

Z o b KBTI & 2R L B e N A I TS
Sham £ & OVX BETHEDTh - 72, LRG3 #F 1
5OGE D ATIRIZ AT & B X w72 (Table [V), L
LW & Co il T A % & Sham & OVX FETATDS
Voo 1, Sham ffiz l‘tlﬁx LOVX HFTATIEIZNE -
T, ATz & ) Sham £ & 6 L2 % 5078
W7z (Table IV) o

Table IV Mechanical properties of the rat femur.

Maximal Ultimate
bending strength strain to failure point
(kgf) (mm)
Sham 22.56+0.92 0.961+0.15
OVX 22.19+0 L.22=0.11*

# -
OVX—~Chujo to  28.35+0.87* ] L.1420.17

*Significant difference (p < 0.05), when compared to the
Sham.
#Significant difference (p <0.05),
OVX.

when compared to the
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Fig.5 Scanning electron micrographs of the mandibula
from sham-operated (A), ovariectomized (B), and given
Chujo-to after ovariectomized (C).
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Fig. 6 Scanning electron micrographs of calvaria from
sham operated {A), ovariectomized (B, and given Chujo
to after ovarictomized (C).
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