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Effects of the warming kidney and astringing formula on type I collagen (Col I) metabolism and
the expression of Cathepsin K in bone tissue of ovariectomized rats
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Abstract: Objective  To study the preventive and therapeutic effect of the warming kidney and astringing formula on
postmenopausal osteoporosis. Methods Postmenopausal osteoporosis model was established in SD rats using ovariectomy ( OVX).
After successful modeling, 40 rats were randomly divided into model group, estradiol valerate group, and high-, middle-, and low-
dose warming kidney and astringing formula groups. Rats in the sham group were resected of adipose tissue only. After treatment for
2 months, bone tissue and kidney tissue morphology was observed using HE staining; the content of PICP, ICTP, CTX and NTX
were determined by ELISA. The expression of type I collagen (Col I) and cathepsin K ( Cath K) in bone tissue was determined by
immunohistochemistry. Results Compared with those in sham group, serum ICTP, NTX and CTX were all significantly increased
(P<0.01) in the model group. The histomorphological change of the bone in the model group was consistent with osteoporosis, and
the kidney tissue has undergone inflammatory changes; the expression of Cath K in bone tissue was increased ( P<0.01), and the
expression of Col I protein was significantly decreased ( P<0. 01). Compared with the model group, the levels of serum ICTP, NTX

and CTX were significantly decreased ( P<0.05), and the decrease in the high dose warming kidney and astringing formula group
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was significantly greater than that in the medium and low dose groups. The serum PICP content in the middle and high dose groups

of warming kidney and astringing formula was significantly increased ( P<0.01). Bone tissue morphology was improved in each

treatment group, and the inflammatory changes in the renal tissue were alleviated. The expression of Cath K was decreased in all

treatment groups ( P<0.01), and the expression of Col I protein was significantly increased ( P<0.01). Conclusion The

expression of Cath K of osteoclasts can be reduced by the warming kidney and astringing formula, which can inhibit the

decomposition of Col T in bone matrix and play certain role in the treatment of postmenopausal osteoporosis.

Key words: the warming kidney and astringing formula; postmenopausal osteoporosis; ovariectomized rats; Col [ ; Cath K
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Fig.1 Effects of the warming kidney and astringing formula on bone morphology in rats with osteoporosis (HE,x200) TB;

trabecular bone; BM . bone marrow cavity; A sham group; B: model group; C: estradiol valerate group; D: low-dose of the

warming kidney and astringing formula group; K ; middle-dose of the warming kidney and astringing formula group; F:high-do

of the warming kidney and astringing formula group.
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Fig.2 Effects of the warming kidney and astringing formula on kidney morphology of rats with osteoporosis ( HE, x
200)

Gl:glomeruli; RT ;renal tubules.; A ;sham group; B:model group;C;estradiol valerate group;D;low-dose of the
warming kidney and astringing formula group;E: middle-dose of the warming kidney and astringing formula group; F

high-dose of the warming kidney and astringing formula group.
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T, RIEAMR A, R X 3 & BN BRI
B B R /N R A A R T AR BB A
BRARZEL (B 2B) ; 2% 20 5 R 4 5 i
B2 IR U, /N BRI R AR B R A, 2R
M yh e RIEX R 2 A e, WL E 20 ~
&l 2F,
2.3 3G 4k #5 b% PICP (ICTP NTX H1 CTX [
Bbes

BRFARASGHERA ML, 7 ICTP NTX

CTX B 4K (P<0.01) , T PICP & & B EAK, H
oG v o B 5 B ZE AR PR, M ORI
ICTP \NTX CTX W] i % {% ( P<0.01) , PICP & & Jt
i, B BT 2 G IR E B BT R R A M
ICTP & & ] A% (P=0.001) NTX & &K (P<
0.01) ,CTX & &I (P=0.05),PICP & & J+ &,
ATCGETT o7 5 T 2538 B 1o i 7 s 7R 2 9
ICTP \NTX ,CTX B 3% [ (P<0.01),PICP & &
W IR (P<0.01) . W& 1,

F 1 BEE G EH KRR E PICP ICTP NTX CTX YRZ M (F+s,n=8)

Table 1 Effects of the warming kidney and astringing formula on PICP, ICTP, NTX and CTX levels of rats with osteoporosis (&+s,n=
8)
PICP/ (ng/L) ICTP/ (ng/L) NTX/ ( nmol/L) CTX /(ng/L)

BFARH 6. 00£0. 66 502. 08+56. 04" 9. 06x0. 66 * 64.65+10. 83"

I 6.71+0. 44 1130. 26+87. 09 14, 79+0. 73 203. 14+6. 91

i3 i 7.43+0. 80 561.91+44.95° 10.01+0. 48" 62.10+16.02"

T 24 Ik 5 4R 6.65+0. 77 981.51£55.14° 10.92+0.49* 190. 61+9. 634

P2 R A 9.24+0.70 " 890. 10+86. 14~ 9.82+0.58" 136.98+8.98"

w24 o B4 11.910. 45" 767.41+84.93 " 8.67+0.40" 79.39+9. 49"

W SR S, T P<0.01,4P=0.05,

2.4 IR I Col T 4K 15 5R3K 152 1A

Col T £ [ A M e £r, 5 2 48, A B0 8, D UKL IR
AR, FEAE R A ] B, D E R TR
Ff B, WA T WSS H G B AT LUK
W ERR A T RE 2R BB T R AR
FlEH Col IFEARAEMMHAMN:. SEFERAMLL,
A R0 20 A B I o o B B /N B o e £ I R I
BT R AR B 2 M B R A Y IR B DL B A e
A¥, e k2 gt 4 45 R 2R Al Image Pro
Plus6. 0 73 Hr 5K CFA8 R 40 47, 3153 BRI X381 AR
6% & (integra optical density,10D) 8 H S ¥{H .
FiRNER 2 K 3,
F2 T EE TN EHRRAHE Col 1.Cath K 7 f i
ALY 1) 10D {8 (X107, %xs)
Table 2 The 10D values of the warming kidney and astringing
formula on immunohistochemical staining of Col I and Cath K

protein in bone tissue of rats with osteoporosis ( X 10°, x+s)

Col I Cath K
BFARA 28.84+0. 88" 16. 78£0. 64
i il 14.64x1.39 65.98x1. 13
Wi 8 A R 26.9£0.90* 20. 80£0. 98
FP AL B 18.46+1. 147 55.16+1.50"
LRESLE i h ¢ i) 22.18+0.77* 43.76+1,29"
MEEST =R & 25.88+1.72% 22.62+1.48"

ESHEMAILE, " P <0.01,

2.5 JE'EEBITX Cath K & H R KHR R

Cath K 25 [ PHM: e €0 0 A0 8 €0, , 2 B2 70 B 4
Ji M v, 2 i B B0 A AR R 40 4T R
RERMETWESHARCT A8, 5SHRFARA
A, Cath K A 7ERE M KRB W £ 5H
ZHAH EL , Cath K 25 [ 76 H 24 15 B 1 i 0 4H e 8 3R
MRk B FWA . SR WE 2. 4,

3w

Y28 5 B B AME R ZE 5 REZ KRR, 1
255 0 ST AE B9 22 AR | MEBOR 4 WD IR S
(R T L kR, REK”, "B+
LR SR E AL B TR SR AR, R
T PMOP Wy R4, 4MEIRMHZE P ESE L LB
PMOP L[R]3 W, 38 1B LU BB 407
JE U i R B i PMOP 7 3¢ 3 . A UREE 40 £ 301 5
96 K RBIE ST, $90E 52 13 1B I8 5 87 A, S AR A
ZAH PO R T B 5 256 T 4 R A B 4% (bone
mineral density, BMD) ¥ B & F & (P<0.05) , & 7F
B R AL, I H BT A RBP4 40 i A
T A ApoE IRV By T TR B IE B 7 T
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Fig.3 Results of the warming kidney and astringing formula on immunohistochemical staining of Col I in bone tissue

of rats with osteoporosis( X200)
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Fig.4 Results of the warming kidney and astringing formula on immunohistochemical staining of Cath K in bone tissue

of rats with osteoporosis ( x 200)

A : sham group; B: model group; C: estradiol valerate group; D: low-dose of the

warming kidney and astringing formula group;E:middle-dose of the warming kidney and astringing formula group; F:

high-dose of the warming kidney and astringing formula.
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