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Effects of Guisinhwan on the Ovariectomized Rat Model of
Postmenopausal Osteoporosis

Tae Hee Kim, Young Keum Kang, Kyu Hwan Ahn, Song Baeg Kim, Han Baek Cho, Sim Keun Yoo*

Department of Gynecology, College of Oriental Medicine, Wonkwang University

Aging is characterized by an age-dependent reduction in bone density. Pronounced bone loss by postmenopausal
estrogen deficiency induces a bad effect on dynamic balance of bone metabolism. When the bone density is reduced
1o the level below the fracture threshold, the risk for fracture is greatly increased. The purpose of this study is to examine
what are the effects of the Guisinhwan(GSH : %% L) on the ovariectomized rat model of postmenopausal osteoporosis.
The results of the experiment are as follows: Body weight in control group showed significant increase in comparison
with sham, but that in GSH-treated showed no change in comparison with control. The level of serum albumin in controt
group showed significant decrease in comparison with sham. That in GSH-treated was slightly decreased in comparison
with control. The level of serum ALP activity in control group showed significant increase in comparison with sham,
but that in GSH-treated was significantly decreased in comparison with control. The level of serum phosphorous,
caicium, GOT, GPT, T3 did not significant change among the three groups. The level of serum estrogen in control
group showed slightly decreased in comparison with sham, but that in GSH-treated showed no change in comparison
with control. The level of serum T4 in control group showed significant increase in comparison with sham, but that in
GSH-treated was significantly decreased in comparison with control. Trabecular bone area as well as trabecular
thickness in control group showed significant decrease In comparison with sham. Those in GSH-treated showed
significant increase in comparison with control. Trabecular number did not significant change among the three groups.
Trabecular separation only in GSH-treated showed significant decrease in comparison with control. Osteoclast number
in control group showed significant increase in comparison with sham. That in GSH-treated showed significant decrease
in comparison with control. Oseoblast surface in control group showed significant increase in comparison with sham,
but that in GSH-treated showed no change in comparison with control. According to the above these results, GSH has
shown to be capable of preventing and curing osteoporosis caused by old-aged and postmenopause.
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Table 1. Prescription of Guisinhwan(GSH)

BEA £ ZE 5 Z2i#(g)
HAWE AHIZOMA REHMANNIAE 8
i RHIZOMA DIOSCOREA 4
1IE3= FRUCTUS CORNY 4
BES PORIA 4
L F FRUCTUS LYCI 4
G CORTEX EUCOMMIAE 4
RHELF SEMEN CUSCUTAE 4
2 8 RADIX ANGELICAE GIGANTIS 3

2 st 3

3) Zole) Hz YW %ol

FEBN 108 B2E £F4 1500mlg} 84 e Eska o)

& plAle gg

Gl JdZ2rE 2isl 2417 9 AYVIE MEd
3,000rpmollA] 2087 AAEFEIL ME 5578 2, 557
SEAZ7NNA 24A1T SEAAZSI] HEATIA 50g=2— bl
19ICt. BB AL(10mg/m) 2 RO ME 100gE 0.5mIE Z
18] 757} AFE05193 1 sham7 3} control 7o) = xﬂ%
Aelslgs: 05mIE \WEAFAEI 2ol Fo51

o
o o

Oll
nﬁl
—I'r‘
oy
OE me B

A7 BRS KikE
A & KBS

AZ3F HE 'K |51 formic acid-formalin 81 S
107 KT 2 42171 &0 LBl KikslZ 450 RE
F2 MZE giHoll ofle] oheldl Zufsle] Spum FAE B
& hematoxylin-eosin(H&E) staining2 Ala&lala] BEHSISICT.
3) BHE A &3

F9 %aﬁ%ﬂ‘@a# A&
10% formalin 2ol 12417} Z0F A A7
i)

.Xl

kS albummf?l £ E AT AIFCE embiel(FAIZ] A}
ANl S AIRSIRL, 717
analyzer, Tokyo ]aparl)—g AME3IE T

(2) @& % alkaline phosphatase(ALP) &

SAFE alkaline phosphatase 4% & AlekS

= AIEEMY)E ALP SHE AOHOWRIHICE 1S IS
1, 7171 Hitachi 747(Automatic chemistry analyzer, Tokyo
Japan)2 AFESICE
(3) @& % phosphorus 5%

EHE phosphorus®] £H& |8t A|eie g S5
phosphorus £HE AJ2HOKIH Y, TH=)e *}oo 1AL, 7171
Hitachi 747(Automatic chemistry analyzer, Tokyo Japan)&
AHEBIATE
(4) g8E

HAE calcum® EHHEGE At Ao x  Z5-HRI

kit(Wako pure chemical industries, Ltd., Japan)E A}£35191 1,

%= Hitachi 747(Automatic chemistry

has

0z 0%

A

o N
o
o oy OF

i&HU

}.EH/H

calcium &%

7171% Hitachi 747(Automatic chemistry analyzer, Tokyo
Japan)S AHEBIAICE.
() €385 GOT, GPT &%
2IS GOTY GPTEYE HE I8 AdeEE &S
H718 BEelA ofo|UbAl-HR HOKMHICH 3H2)S ALSSI T 7
71 Hitachi 747(automatic chemistry analyzer, Tokyo Japan)&

AFEBIA
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(6) EA S estradiol(E2)
HHE estradiol(E2) #2F2 Immunochem coated tube
estradiol-17  beta kit(ICN Biomedical, Inc)E& 0|86}
of wgl ZH3IHM LS Gamma counter
(Packard, Auto Gamma 5550)& ©|&d6l ZHsH
7) 8BS T3, T4 &5
EHE 13, T4 ZHL Access Chemiluminescent Immunoassay
7171(Sanofi-Diagnostic pasteur, USA)Z o}&38l¢om, &8&
kit@} calibrator A]9¥2 2 SAMKEE AMESINCE T3, T49)
Z£X$ competitive immunoenzymatic assay 2IZ1E 0196}05
Lt E5uPHE T39] AS 92 110plE anti-T3 A9} 4124171
CH2 goat anti-mouse A7} £0Q1:= paramagnetic partlcleJ/}
T3-alkaline phosphatase”} J2Fg anti-T3 HA| 9 ZAH O Z &
ZA1AH chemiluminescent substrate’} W&sh= AL E 54351
T3S DYBICE T40 SRS @5 30us
@} thyroxine-alkaline phosphatase, goat anti-mouse antibody7}
40iQU = paramagnetic particle0] SHFEE Al ol L BHEA]
716l dAEEE £F

A

A
(=]

ol

Radioimmunoassay

anti-thyroxine &4

7] T} chemiluminescent substrateS:
sla] T49) =52 BTt
8 OiEE £H9] Paud

Image analyzer system(BMI plus)& Ol&dld] 7|2EOE
H&E @4ig! 2419 slidefs 217 0]83l0] BridZol o3 2
A% AUEES GRS Edj0] BUASNH 0 25
ALt FGEAIESHE HANE S5 6”*4714 digitalizer 2
X 2

Wl Pael WHg 2}

O 2H232] RBEe] Tt FollA HarTe] AR 22
SolA ZIE2HY do|vt Jame] dolgl oF 2/3 Ik w4
olZ dl= 71EHA 0.196304x10n(n=7) umQl FAZIE WHY
LE HMEES WEHCE HAE 73 U H/MEY S
23l HMES BHEG OI8O trabecular thickness®}
trabecular separationt ¢ Z2 WHEoz Fo¥rh E£§
trabecular number@} osteoclast numberE ZH514
5) EAIoHE B4
A2 BAE Aele SPSSE 0|83l0) F group7iel Blm
= student t-testfz, A group7tQl BimE ANOVAZE 018231
ouj, EAX FE2 P<0.05, <0.01, <0.001 0l3HE Sl

ELEE

1. M=9 Wiz}
BRI 7550 THSES SharmTo] 2655 HETS

285g0% RAY Ue BV LYCHP<0.05). BHARATS

iAol ulslel ROIF Aol HOlA RrH(Table 2).

2. M H89 g
1) &% albumin®] gk

A5 albumin® 2 EZ 3.62:+031F  Sharm*

[‘11

EOF AXsk o1& F/MMES H "(trabecular bone area)oi-

4831054 Hrl FOSHH ZAABIKCHP<0.01). BEARCT
3.49+0.52% &Rl FAH S gIRTHTable 3).

Table 2. Effect of GSH on the body weight(gram) of ovariectomized
rats

Groups No.of Animals First day After 7weeks
Sham(n=10) 10 230 265
Controlin=10} 10 235 285"
GSH(n=10) 10 240 275

Values are MeantStandard Deviation. Control: Ovaﬂec omized, administration of safine. ™
Statistical significance as compared with sham group(*: P ( 0.05).

Table 3. Effect of GSH on the albumin level of ovariectomized rats

Groups Albumin(g/db
Shamin= 10 483054
Controltn=10) 3621031
GoHIn= 10) 349052

Values are Mean+Standard Deviation. Control: Ovanectom:zed administration of saline, *
Statistical significance as compared with Sham group(™ P (0.01).

2) €& % alkaline phosphatase®] 4%

5%  alkaline EHES R
3488243748 SharmT 184.48:3489HT} 0131 ZIIE(P
<0.001), EBALECT 257.02439. 142 thETo] S8 TAas
BICHP <0.05)(Table 4).

phosphatase®}

Table 4. Effect of GSH on the alkaline phosphatase activity of
ovariectomized rats

Groups Alkaline phosphatase activity(lU/L)
Shamin=10) 184.48+34.89
Controltn=10) 348.82+37.48™
GSH(n=10) 25702+39.14#

Values are MeanStandard Deviation. Control: Ovariectomized, adminisiration of saline, *
Statistical  significance as compared with sham group(™: P {0001y # Statistical
significance as compared witr control group(#: P (0.05).

3) ¥&% phosphorus®] gFgf

HH%E phosphorus TS AT 691:114F Sharma
6.78:0.991} FABH XolE HOIA ZUL WHAFAT
6.82+1.482 AT} RSt Alo|E HOJA LRUTHTable 2).

Table 5. Effect of GSH on the phosphorus level of ovariectomized rats

Groups Phosphorus(mg/d)
Sham(n=10) 6.78+0.99
Controltn=10) 6912114
GSH{n =10 6.82+148

values are Mean+Standard Deviation. Contral: Ovariectomized, admnistration of saline

4) gAS calcium®
i ==

P I
3‘, 0z

r l‘

A E calcium EXFX|= thE Q_] ALE 1341407402
Sharm9Q] 12.78+ 0.933 9]*301 Fon EgNFATL
12.97+0.87% th = 3to] S9140] @l %D}(Table 6).

Table 6. Effect of GSH on the calcium level of ovariectomized rats

Groups Calcium(mg/dl)
Sham(n =10) 12.78+093
Controltn =10) 13410.74

GSH(n=10) 1297087

Yalues are MeantStandard Deviation. Control: Ovariectomized, administration of saline.
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5)

i

HZ GOT, GPTY &5

HE GOT ZHAE= AT 277.61294F Sharm™ 282.7+
2433} FOlMo] UUL FHANFAT 269.3:354F thx ol 7
o}do} gAckTable 7). @A E GPT A= AT 53.6% 54,
Sharmir* 54.1+4.8, BB AFOT 56.9+5.9% FAATH Ao17} @i
CH(Table 8).

Table 7. Effect of GSH on the GOT level of ovariectomized rats

Groups GOTUU/ £)
Sham(r =10) 282.71£24.3
Controlt=10} 2176294
GSHn=10) 2693354

Values are VeantStandad Ceviation. Contro!: Ovariectomized, administration of saline,

Table 8. Effect of GSH on the GPT level of ovariectomized rats

Groups GPTIIU/ #)
Sram(n=10) 541%48
Contro'{in="10) 536454
GSHin=10) 569458

Values are Vean+Standard Devaaton. Cortrol: Ovariectomrized, administration of saline.

6) BHE estrogend] =5
BHE estrogen FHA|E= WIETO] 49.2+548(ng/ml)E

SharmT9} 534+5.88(ng/ml)i} FOHE JUUOH, BB A FO]
ol UAAE 53.1+6.428 FEH2 QIR Table 9).

Table 9. Effect of GSH on the estrogen level of ovariectomized rats

3. REEE SEf B &/ ¥3t
1) Trabecular bore area {HE

KEBIAERSE 1mm  sHOIAY B/AES HE
(trabecular bone area) HIE€Wgl= SharmT oA 52.45+9.2%,
T A 3648+6.1%E S8 Z4AE HE Om(P<0.001)
FEENFO Tl 43.391672 iR Hiol /AT EIE
HATHP <0.05)(Table 12).

Table 12. Effect of GSH on the trabecular bone area(%) of the
ovariectomized rats

Groups Trabecular bone area(%)
Sham(n =10 5248492
Comro\(n *0) 3648461
GSH(n 43.39+6.7#

Vaiues are MeawiStandarj Deviation. Contrel: Ovanectomized, admristraton of saine, =
Statstcal significance as ccmpared wath sham  group(™: P (0001, # Statistcal
significance as compared vait control group(#: P < 005).
2) Trabecular thickness &4

RREEABWSR  Imm  SHIIAMY B/NES 57
(trabecular thickness)2] ¥ &}H= Sharm:r-o|A1 = 90.11+8.8um, T
ZolAE 60921612 98 ZAE HAOH(P<0.001) FE
o FoTolME 75304512 % thaTol Hisl {olgt E718

SICHP <0.001)(Table 13).

Table 13. Effect of GSH on the trabecular thickness (um) of the
ovariectomized rats

Groups ) estrogen(ng/ml)
Sram{n=10) 534588 Groups Trabecular thickness(um)
Contolin= 10 492548 Shamlin=10) 90.11£88
GSH(n=10) 0314642 Controlin=10) 609261
Valyes are WeantStandard Deviation. Control: Ovarlectomized, administration of saline. GSH(n=13) 75.30£5,  ###

L

7) &% triiodothyronine(T3)9 &H

&A% triiodothyronine(T3)9) EF A= A TS 1.34+0.36
2 SharmT9] 14210422} Fold PO EBALFALE
15140888 th2Zi} B4 GUCHTable 10).

=
=
Z

o}

A

Table 10. Effect of GSH on the triiodothyronine(T3) level of
ovariectomized rats

Groups T3 leveling/m)
Shamtn=10) 1.42+042
Coniroitn=10) 1.34+0.36
GSH(N=10) 1512088

Values are VeanStandard Devation, Conro: Ovanectomized, administration of saline.

8) A S thyroxine(T4)Q] &4
EA% thyroxine(T4)2 thE o>
14210560] 218 Z7}Z(P<0.00

2 ATl 7S ZAE

o] 345:0.630.F Sharmi9]
1), FE AT 2.58+046
HICHP <0.01)(Table 11).

Table 11. Effect of GSH on the thyroxine(T4) level of ovariectomized
rats

Groups T4 levellng/dh
Snamin =10) 142056
Controitn=19) 345+063™
GS (n=10) 2580 46##

Vates are veantStandard Deviaticn. Control: Qvanectomized, administration of saline. ™
Satstea  signficancs as compared with sham group(™: P (000D, # Satstcal
signficance as comoared wath control group(##: P ¢ 001).

Values are MeanzStandard Deviaton. Contral: Ovariectomized, administration of saline, =
Statistica  significance a3 compared with  sham group(™: P <0CO1). # Statstical
significance as compared with control groupt##4: P 0£31),

3) Trabecular number £%

KRRBEAI B Imm POl Q] &S] Bi(trabecular
number)] #Hghk= SharmTolAE 548108, wiERTolAE
4.99:1.6E 7T Afo|= HOIA] e FEAFO Tl T
479109 |ZZT [T Xlol= HOlA 2ZUrHTable 14).

Table 14. Effect of GSH on the trabecular number(No/mm) of the
ovariectomized rats

Groups Trabecular number(No/mm)
Sham(n=10) 54808
Controlin=10 4994156
GSH(n=10) 47909

Values are MeanzStandard Dewviation. Control: Ovariectomized, administration of saline,

4) Trabecular separation &%

KIEEERZBuRER  1mm Sl 8/0EY 744
(trabecular separation)®] ¥ 3} SharmTollA1 = 128.08+25.4um,
WETOIAE 143112422 1mZ SOHE UICH BEASAT
ol A= 113.45434.2umZE i Rl vlah Fos ZAE BATHP
<0.05)(Table 15).

5) Osteoclast number &7

RRBEAIBWE  Imm  SHOIMS] B/EolA
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osteoclast] 4= 2] mmy SharmT ol A= 0.6540.6, A
olAe 143:05F 795t 71 TESKATHP <0.001). EREA
Folrtoll Az 094:0.62 % iRl HIsle] RS ZAag B
THP <0.01)(Table 16).

Table 15. Effect of GSH on the trabecular separation(um) of
theovariectomized rats

Groups Trabecu ar separaton(um)
Snamin=*0) 128082254
Controlin="0) 143112422
GSHIn=10) 11345%34 2%
VaJes ae VeantStandard Devialon Co“fo‘ Ovarectomizea, agm~straton of sa.ne.

# Satsica sigrificance as corpared Wik conlion groupi#: P (3.05).

Table 16. Effect of GSH on the osteoclast number(No/mm) of the
ovariectomized rats

Groups Osteoclas: nurber(No/mm)
Shamin =0 0.65+06
Contrg'in="0) 4305
GSHIN=10) 094x06##
Va ues ae VeartSacdard Levat o, CC"T'”' Ovanectcr zed. aamisraton of salne, ™
Satstcac sgnficance @S corgares Wit stam grodp(™ P{IL0Y. #  Statistica

59~ ‘cacce as compared v corre! 'cm!##: P(CoN.

=7
KIEEERTEHEER Imm SHEIO A1 8] & /NEol A Q] osteoblast
surfacet™ Sharm:ir-ol| A1+= 7.46+3.1%, th R ol A& 14.35£3.8% 2
OB 57HE THESH P (P<0.001) B AT ol A= 13.89+
45% 2 th 2ol viskd FAgr AJ01F HolA] QUK Table 17).

6) Osteoblast surface

Table 17. Effect of GSH on the osteoblast surface(%) of the
ovariectomized rats

3"0uLs Osteob'ast surface(%)
Sharin="0) 74823 ¢
Controin=+0) 1435238
(GS=(n=" ‘389445

Ja s ae Vear+Stancara Savalen. Corior Ovareciorved, adm nisaton of sakne, ™
Sratstca sgntcgnee as compared v sha™ @roup™ B {000

(A) (B) (€)
Fig. 1. Schematic representation of the proximal femur including the
femoral head and neck in sham-operated group(A), control
group(B), and GSH group(C){magnification, x5).

il e NS4
Fig. 2. The sample area within Fig. 3. Schematic representation
the femoral neck for of the trabecular bone area,
measurement  of  trabecular thickness, number, and separation
bone variables is depicted by in sham-operated group(magnifi-
the black lines. * beg~s ¢ mm cation, x25). T-abecuae were wel
asta’ o tre growth paelGP and ex'eds deve.oped.
Lo1chon ¢f e femoras ceck
greate” rogcranie (G,

R
e

Fig. 4. Schematic representation Fig. 5. Schematic representation
of the trabecular bone area, of the trabecular bone area,
thickness, number, and separa- thickness, number, and separa-
tionin control group(magnification, tion in GSH group(magnification,
x25). Trabeculae were disappeared and x25). Trabeculae were developed, but
showed widening of marrow spaces. rabeculae  were  sightly  decreased
compared to that in the sham-group.

Fig. 6. Schematic representation Fig. 7. Schematic representation
of the osteoclast number(No/mm) of the osteoblast surface(%) in
in sham-operated group(magni- sham-operated group(magnifica-

fication, x200). tion,x25).
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B BERERL S5 2870 8 2lishs B9} fFo| B

RE = Al7o) wheh REE 2Esiich?
SCHESY AFHORE “HEHE, “BHITE, BREE,
BREHET, EBHE, HREE Bol ABEI Aom? o
HHo] HELe 1 /EOZ 41 YTt

FEAS ZAXE Bk £ (BERE - FH/R) o] B
BAKARE WEND, B, FEkr atgEggos 1
WY ol FE BEE Q8 EkHK, AERHEY XS0 S8
o] 2 Moy, FHeES AW EW BtE /R, L% @1
W, UBESEEN VUM, M5 TR, #RT U, MBIy R,
RHTFH TR, BFE =MOE ol U, o] AP X
HER MRAOE BREE, BIFEsK UEl= RESR
BIBS HE0IT RERMS %S B4 sl A2s.

AT JrIESol wialA 2 —:—6""'“”01 25 122 5191,
AEH d = »}mg QEE ZrEE ARl Rt
", HIEF? B2 dT7Rdsl Bas gm FLHES0) 99
Hol Qriz Em; =

ool A= B AET 715 BEY Bzl waid
AEPECHs Qilol MB AR, BEELY T50] U= \HA
50l mAlE ARIIHS 4EHoT FHstuAl HEt
ag »_}m% 2 e A 18 4% FrEs 289 Rl
SHEO thARIED KRS SER7 SR B/ME
9 ¥alg %P 151990 EROlA] SRS A AGHY B8 S (bone
mass)¥}  EiEE(bone strength)7} @XEHA  Hiot
Durbiridge £2 21Foll4] SSRGS A185l0] B/INEEHE

ol R ZHASRCH 5191 1L, Guurkan EP2 JRKE ®ASH
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