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[ Abstract] Objective: To explain the scientific connotation of Morindae Officinalis Radix (MOR)
processed by Glycyrrhizae Radix et Rhizoma (Gly) by comparing the effect of raw products of MOR and
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processed products of MOR with different proportions of Gly (GMOs) on the improvement of renal function and
hypothalamic-pituitary-gonadal (HPG) axis, the protein expression of Wnt/8-catenin and transforming growth
factor-B, (TGF-B,)/Smad signal pathways in kidney Yang deficiency model rats induced by adenine. Method:
GMOs were prepared according to method under MOR in 2020 edition of Chinese Pharmacopoeia. Rat model of
kidney Yang deficiency was established by intragastrical administration of adenine, levels of follicle stimulating
hormone (FSH) , luteinizing hormone (LH) , estradiol (E,) and testosterone (T) were measured by enzyme-
linked immunosorbent assay (ELISA). Levels of urea nitrogen (BUN) and serum creatinine (SCr) were
measured by spectrophotometry, hematoxylin-eosin (HE) staining was used to evaluate the pathological changes
of kidney, testis and epididymis. Immunohistochemistry (IHC) was used to analyze the protein expression of
E-cadherin, a-smooth muscle actin («-SMA ), Wnt2b, B-catenin, Smadl and Smad4. Result: MOR processed
with 100: 6 and 100: 12 proportions of Gly (short for GMO/100: 6 and GMO/100: 12) had the most obvious
improvement on the body posture of kidney Yang deficiency model rats. GMO/100: 12 had the best effect on
reducing the levels of BUN, SCr, FSH, LH and the ratio of E,/T. GMO/100: 6 and GMO/100: 12 had the best
effect on regulating the protein expression of E-cadherin, a-SMA, Wnt2b, S -catenin, Smadl and Smad4.
Conclusion: GMO/100: 6 and GMO/100: 12 have the a good effect on the improvement of renal function and
HPG axis in kidney Yang deficiency model rats induced by adenine, which is related with the fact that they can

regulate Wnt/B-catenin pathway in renal and testicular tissue and TGF-3,/Smads pathway in testicular tissue.
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Table 1 Effect of raw and processed products of Morindae Officinalis Radix on body weight of kidney Yang deficiency rats (x£s,n=7) g

41571 Flit/g kg HOR ERPN EAPN FOKR 512K 15K H18 K 22K
EHA 232.5+5.1  249.4+88  274.5+7.8  275.046.8  286.3+3.8  292.3+10.6 302.7+11.1  320.2+10.0
AR 2] 228.0+6.1  241.849.8  248.8+8.3% 246.9+8.9% 254.5+9.5% 254.8+15.9% 270.7+11.2% 275.1+10.7%
Tl B il 2 AL 0.9 228.3£9.8  243.9+9.2  246.6+12.0 243.3+11.2 256.8+8.6  267.7+132 281.0+11.1 292.7+5.0
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100 3 4 il iy 21 1.2 228.0+7.4  242.9+10.5 254.5+7.1  245.614.6 260.3+8.8  271.3+15.5" 279.6+18.9 285.7+25.0
100: 6 4 il iy 21 1.2 226.9+8.2  243.7+7.67 256.3+14.9 246.7+16.2 261.5+13.7 264.8+18.3 275.5+18.0 299.0+19.9%
100 12 4 il &4 41 1.2 226.4+7.6  243.6£14.6 248.0+11.7 243.0£13.7 254.5:11.5 264.3£15.4 273.7+14.1 283.7+14.3
100: 24 43 il & 41 1.2 226.7+7.6  242.0+11.5 2544482  248.7+9.6  255.4+11.8 263.6+12.1 267.6+20.0° 282.3+26.6
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Table 2 Effect of raw and processed products of Morindae Officinalis Radix on organ coefficient of kidney Yang deficiency rats (x+s,n=7)
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Effect of raw and processed products of Morindae Officinalis Radix on pathomorphology of renal tissue of kidney Yang deficiency
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B2 BHEXERREEMES R EHEXRENEQFERSZENZIEHE, <400
Fig. 2 Effect of raw and processed products of Morindae Officinalis Radix on pathomorphology of testicular tissue of kidney Yang

deficiency model rats (HE, x400)
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Fig. 3 Effect of raw and processed products of Morindae Officinalis Radix on pathomorphology of epididymis tissue of kidney Yang
deficiency model rats (HE, x400)
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Table 3 Effect of raw and processed products of Morindae Officinalis Radix on serum levels of BUN, SCr, FSH and LH of kidney Yang

deficiency model rats (x+s,n=7)

2151 Fl /g kg BUN/mmol-L" SCr/pmol-L"! FSH/mg-L" LH/IU-L"!
24 11.20£1.15 31.52+3.48 0.36+0.03 3.21£1.52
O 41 19.85+3.19% 117.60+32.67% 1.18+0.20% 10.54+1.94%
e B 4t 2 AL 2L 0.9 14.14+1.19% 87.50£19.13 0.910.15" 2.90+1.00"
el 12 15.370.87% 99.08+15.77 0.96+0.14> 4.4241.19"
T H B A ] 2 1.2 15.29+1.46 99.10+24.68 1.05£0.20 4.18+1.17"
100 3 40 4 it 21 1.2 15.50+1.38* 109.46+24.68 1.09+0.22 4.01+1.44Y
100: 6 1l i 41 12 15.62+1.38" 93.89+14.99 1.000.04 3.54+1.38"
100 12 48 8l & 41 12 14.50+1.69* 66.12+10.68* %% 0.71:£0.1146:8:10 3.44+1.38"
100: 24 4 5l 5 21 12 14.85+2.46" 79.03+13.34% 0.93+0.22% 6.19£1.15%5710

3.7 XIS FSH M LH (U520 FSH M LH 2 3F KB o FSH LH /K7 &, 25 i) — &
#r HPG Sl Sh RE A9 £ Z 4845, MR 30T, i ML )5 PIREAR , L 100: 12,100 24 41 il /5 41 FSH 7K 3
- 133 -



5528 B4 19 ] HEXBAFZRS Vol. 28,No. 19
20224510 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2022

100: 6. 100: 12 41 i & 41 LH 7K P B AR 48 4 B 5 16
2% DUk R 25 25 20 P, 100 12 40 1 &5 41 B I FSH AN
LH M 1E e i 3% .

3.8 XMWEPE,MTHZmN E,5TKILMERE
BA B UE FAN 0 LR AR . i 4TI AN, RS K
R R B, K OSF TE S T KOS B AR, B/ T FOAE T
259 T W E, KB BEAR T K3 7, Jt H 2
E,/T W AH i 25 AR (P<0.01) ; 7E 4 ik K 25 4 v,
L 100: 12 468 1) 5 25 B AR E,/T H AR B9 V8 T o B 35
3.9 X5 4 2 E-cadherin 1 a-SMA 25 [ 3F£ 15 1Y
R E-cadherin & 12 B /N L 52 240 M A9 45 i
P, a-SMA H [ B /NG 8] 78 00 bR 28 0, 1A Sk il
VU U T 2 A 30 R R ART O ph 3 S AT AR
K FCE 41 41 E-cadherin 2 3 5 W3 B R (P<
0.01), 1M c-SMA #1335 W 1 (P<0.01) ; 5%
2 H A A B 8 AL T L R ] A 24 T
G N E-cadherin 8 3R 5 | 2 #F W a-SMA &
FIK (P<0.01), [ 5k K A= b TG H 50 0 i i A AT i
/D a-SMA R R IA(P<0.01) . fEFTA B R

x5 BEHXERBEEH RIS EEKXRSHLE E-cadherin.a-SMA . Wnt2b #1 B-catenin T A K i%

x4 BHEXERRHAFNGYEREXRLBZHRE,MTRKFHE
Mg (x+s,n=7)

Table 4 Effect of raw and processed products of Morindae
Officinalis Radix on E, and T levels in serum of kidney Yang

deficiency model rats (x+s,n=7)

215 NE E,/ng-L"'  T/ug-L’' E,/T
ZH ng- .

lekg! 2 g ng 2
=4 5.23+1.56 2.24+0.88  2.5+0.63
(e 10.94+1.12% 0.46+0.10> 24.5+3.64%
Tk B 1 5 L 0.9  8.17+2.23 2.28+0.57" 3.9+0.70"
Al 12 8.56+2.73 1.19+0.48% 6.9+1.18"

THERH R4 1.2 9.4442.89 1.44+0.53%  7.0+1.86"
100 3 46 1l /i 41 1.2
100: 6 %1 il it 21 1.2

100: 120l fhdl 1.2

8.66+2.32 1.43+0.42" 6.2+41.23%%
9314222 1.02+0.29  8.9+2.88"
7.90+2.27% 1.59+0.48" 4.7+1.08*'"

100: 24450540 1.2 9.03£3.30  0.74x0.347 12.3x3.81%6%9)

2 gd v, 100: 12 46 il & 2H 34 i E-cadherin 25 [ 5%
ik A F SR HE L 100 6 46T 40820 a-SMA R 1 3%
SKRPE FH B . A DG B9 THC 25 5 U 834 58 1 B BT
R S

G850 (x+s,n=7)

Table 5 Effect of raw and processed products of Morindae Officinalis Radix on E-cadherin, «-SMA, Wnt2b and B-catenin expression in

renal tissue of kidney Yang deficiency model rats (x+s,n=7)

21 51 Fl /g kg E-cadherin a-SMA Wnt2b B-catenin
2 H4 0.116+0.010 0.084+0.014 0.058+0.009 0.009+0.003
TR 0.024+0.008> 0.212+0.021% 0.165+0.011% 0.1110.039%
Tl B b 2 AL 4 0.9 0.097+0.019" 0.105+0.016" 0.088+0.012" 0.038+0.009"
AR 1.2 0.031+0.004 0.131£0.010" 0.113+0.025" 0.065+0.006*
T H R ] A 1.2 0.028+0.012 0.136+0.008" 0.102+0.016" 0.073+0.006"
100 3 42 il & 21 1.2 0.063+0.010*65 0.131+0.020*'” 0.078+0.013*6:5:10 0.056+0.008"7
100: 6 3 il & 28 12 0.077£0.009* %% 0.106+0.006* % 0.046+0.007*% 0.043£0.004*°%
100 12 43 1 5 41 1.2 0.091£0.010*6-5+ 0.129+0.016*” 0.048+0.010* %% 0.040+0.009* %
100: 24 41 1l 5 41 1.2 0.052+0.010*6-5:19 0.153+0.018%3:10 0.077+0.014%6:5:10 0.053+0.009* "

3.10 XTI 2H 21 Wnt2b Fl B-catenin 45 [ 2 15 1 52

M Wnt/B-catenin i [ 2 B IE 9505 & 2B R 1) 1 2L

FH M JiE 20 ) 52 U 20 21 S
R, 5 A A R, BORLZE R RS L2 U Wint2b

%%ijj[lzﬂ] R

% 6nf

FotRBRRz— Mg b LG5 E%E
PIVERYY . MRS AN, 528 4l Hh i, B 4 K R
' 2 21 Wnt2b I B-catenin & [ 32 15 W3 B i (P<
0.01); T 15 £ 2459 2 Wnt2b il B-catenin 25 [ 3 ik
0 2 (P<0.01) s TEA A A EL ik R 45 2 2 vp , LA
100: 6, 100+ 12 %1 il ity 25 9 /b — 3% 3 3% 59 45 H B
o THC 452 UL 3 L0 RSB A L

3.1 XS ILZH 2 Wnt2b F1 B-catenin 2 [ 38 A 1Y
M Wnt2b Fl B-catenin 1] Z 5 i 15 2 ALBEBE & H

Bam&Es, 5K FRIERGFEBENRKR,, FEE
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1 B-catenin £ [ 3235 B & PR AR (P<0.01) , K524
Y1 T Wi )5 v 4 Jin Wnt2b Al B-catenin 25 [ &3k, Hirp
FoE o6 s 35 AL ZH F1 100:6,100: 12,100 24 43 461 & 21 7Y
BN ¥y HA G20 X (P<0.01) . 7T A Mk K4
2G4, L 100: 6,100 12 48 1l i 41 38 Jin B-catenin Al
Wnt2b 5 1R 5 AT B0 % o THC 25 58 DL o 4
i B im 4 K

3.2 XS ILZH 41 b Smadl Fil Smad4 & ik 1YY
uQSmwﬂE%%E%%SE%WémEEEﬁ
FE A6 B PH R TR RS2 L4l 41 WARIR L H
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*x6 BEERXERNHMG R SPEEKXKRZND Wnt2b.B-catenin,Smadl 1 Smad4 BEARIZH I (x+s5,n=7)

Table 6 Effect of raw and processed products of Morindae Officinalis Radix on Wnt2b,B-catenin, Smad1l and Smad4 protein expression in

testicular tissue of kidney Yang deficiency model rats (x+s,n=7)

215 4t /g kg Wnt2b B-catenin Smadl Smad4

25 H 4 0.066:0.006 0.045+0.007 0.0050.002 0.022+0.004
LR 4] 0.013£0.002 0.014+0.003” 0.024+0.003> 0.007+0.003%
ez B b 2 AL 201 0.9 0.031£0.009" 0.031x0.008" 0.008+0.003" 0.013+0.004”

S| 12 0.021£0.006 0.013+0.003 0.018+0.006 0.007+0.003
JeH R A 2R 1.2 0.019+0.006 0.016+0.004 0.019+0.003 0.012+0.004>
100 3 3 il & 21 1.2 0.028+0.006""'” 0.017+0.003'" 0.018+0.003* 1" 0.015+0.005* %
100: 6 4 il i 21 1.2 0.031=0.006* 5% 0.034+0.005% % 0.007+0.003*¢% 0.021£0.004*°
100: 12 4 41 5 40 1.2 0.028+0.006*" 0.037+0.004*°% 0.0110.005* % 0.029+0.007*6-5:19
100: 24 43 1 & 41 1.2 0.024+0.011" 0.030+0.004*°% 0.015+0.004* 1" 0.022+0.003*°%

Fom A, 5o A R, BRI A K RS2 LA 4

Smadl % H & ik B % F+ = . Smad4 5 H & ik B H R
ik (P<0.01) . 249 T Hi)5 Smadl & 1 £ ik &K,
Smad4 & [ Rk T+ & G B A A, BRAE A A
Smadd | £k 2 F RGI# U, KRB 254
Smadl 1 Smad4 &K 1 3 ik AL H it 2% 8 X
(P<0.05,P<0.01) ; 745 EL ik K45 25407, 100: 6 4
il f 2H 9 /> Smad 1 8 3R 3K AR T B 3%, 10012
JEL T 1S Smad4 2K 1R IR W AE e i 35 . THC 25

IR UL Y 52 R BRE A e
4 g

B 25 % B BH R TEBIE S IR A, ) 408 T A
45— W PE AR U, 32 B XS B AT O A AR Y
L8 T AT I B, T S5 oW Bk g e,
o LA I B R MR SR s T R
W BrEEEAME R, IR K R EE R K
SERURES I I L RUE S NG S E N8 TN ]
IR K AE R JB S RE AR TR S S
BH H A5 78 = B R o B R S Y 4 R B i ko 2
FUrE AR S, DT 26 B HPG Sl 32 4 i Sc7E o0
A5 7 1 3 E o8 1fi ¥+ BUN, SCr FSH 1 LH /K -
Th, T & R FEAR, Rl 2 3 E, 5 T H Y
AT

AR SCHFGE K B, HE R 150 mg-kg IR IEE04 21 d Af
i R BRLZR B 1 B S 1 B R AT Ok 2R R AR (AR5
Ny E% I3 o BUN L SCr FSH Ml LH /K “F-34 i, T
SR FEAR L, E,/T R 3G I, U8 B B 52 ) T A 3
BB R R B AL 3 5 SCik [ 1,20-21 i o8 45 5 —
o 2k R A A AN TR) A8 T S
K EBAT R 27 ¥ AR AL S th BUN . SCr . LH . T ) /K-
P19 8] T i E/T b A 2k fr an A5 LR L, 0 D

100: 6,100 12 %0 il fi X 442 25 1) 2l 8 4 W i, 100212
S0 5] & B AR I 3% BUN , SCr . FSH il LH 7K - &
B BT O AE IAE et o R, 2 SR DAIE 2% 32 44
Fs BOE 25 2 AR R W88 T Bl R AR A B A [A] L 1)
R )t X R R 4 SO BH R A AR K BRI L S AL
TR 52 A0 52 e, R IR R A e A T R R E R 4
52 AL 2 B0 0 5 1 B S22 B0 i A BE
B |52 AU R B S A B S 2R e T I B AR
b, 25 T Bl R A RO ] B H R o A T
S5 o 52O FR B e R B AE RS 43 A K R
B IE 22 50FN B 52 2R BB S0 B | SE R RN R SR
f 9 BEOE 28 2% AR A W i A 20 W WO R . 2R By
BT, B8k R A i BN [ B A9 6 o s 249 T g
MR V4 S0 B A AR K R 19 B R A IR, AN [ R
ok 2 M M 4 S K R ) i 1 481 405 R X HPG il ) 1D
AR, L XF e e 3 A5 5 | A 1 A Bl 52 AL A R 52 2
LA — 2 BEN R ER, 281 B 404
B B BRI, P 2L 100: 6,100 12 %0 i 5y B9 b 1B B
BH )& A

i M 4y 5 5K R B PE R E 1Y) R I AR A 2
P B ) B Y 5 0 T B TR) 5 2R Ak RO T A 18 1 E
s T R A R o Y 3 ) B R 3 B 4 4o
AR B NG T R A R AR B T s i
I NETB] B 1Y £ 4E 4k . E-cadherin 4 H & 5 & /)
BRAPBEA B R IB N T2 — W R KT H A
BN R A0 R A it B b & PR 2 AR
E-cadherin 25 H 35 T 72 B /NE L R g e 5% 1 19
B —2b R IR AT A AR Y R sh IR i
/NG 1) 70 RS AR ) a-SMA 2K 1A 238 25 38 T, 5k AN
TR LA EAE TS B, H LA T
B R AR T RE T L A SCBIF S & SRR T RS 3K
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5 BH K K B E-cadherin 8 [ 3 35 1 & %X, a-SMA
EASRTE SN N W= 0 N =D Rl i G =
YA . 45 T Bk R AR OS] L R
G ) A i 4 R N o = W O 0 N L |
E-cadherin & [1 19 & ik , (A fE T 4 a-SMA 2 110 £
3K H B A RE e R E-cadherin #E 1 R 35, X
AE N «-SMA 1335, H L 100: 6 46 il 5t X i 2 Ff
BB ZE A RS T S A U0 T 2 e i xR R
Ty e 473 R 1) B 1 4k AL A AT B0 MBI R R

Wnt/B-catenin {5 5 38 & 7E WK 1Y A Kk 7 F 2
WK RO, BRI AR 0o BB A
BEB S BN L E AR S o TS TRk
B, kB BE LA RF R pT B A Y
B JIE 52 2 451 3 B, Wnt/B-catenin {5 5 3 #% 7] 8 #H
WO 5 SR e R A A R BE B A A 4l fL
1) A A L AR N 48 K £ 8L B-catenin 2 [
76 40 B 4b 5 E-cadherin 2 1B 2 A 1A, L4k B
Ivi] 7 441 it i) 66 BRE L B Lk A B R RS i 2
i W 4 4 AL I}, E-cadherin 28 [ B9 3 35 2 BRAIG , i3F
1M A2 #E Wnt/B-catenin 15 5 18 [ 1 1 B 34006 , 15 501
TR R] S ZF AR R SCRF ST A R R B, R
i NS 4 % A S K B E-cadherin 25 1 36 3k 1 A,
1 Wnt2b Al B-catenin 2 4 3 3K 3480, 15 W K B WIE
o' Wnt/B-catenin {5 53 B 9% 5 5 B W AR HEE
LA KA KR X 5P S o a5 R —
oo TR OK A B AR ] 3 AT e b A R R
Wnt2b #l B-catenin & F % ik, H UL 100:6.100: 12 4
il VR R AR o i T L R T o M s A
ok T op ik BE O B Wnt/B-catenin {5 538 B, B 1E K
BB ) BB 4 e AT AR AR L A, EL 4 H R
Je v R sRAZAE H

2 LY B-catenin {5 5 FIHEE S W1 1A B KRG
T RE BB, nURE 40 b 8 TR 1Y & A R,
o B T B 58 4 B RT S BOMEME R ORI RS
S0 AE SRR AN M AN AR RS 41 T B-catenin 2R 11 %
IKER E L Y 52 LN B-catenin £ [ 3% 35 & AR BT,
2 S B R AN 5 A RS AN i 2 8] 1E B 7 B
T IR, A K 40 TG 5 1E W M Ak RS T A9 AR AR
BBl s Mg bl KT8,
(TGF-B,)/Smad it #% 8 15 I, TGF-B 5 i v i %
1 N % 55y 13 2 LR B (BMPs) ¥ 2 5 i, BP
TGF-B 5 BMPs Il Z 1A %5 4,51 BMPs | B2 1k,
FEB A5 7 1% 28 45 40 L 9 19 Smad (Smad1 . Smad5 Al
Smad8 ) [, fif Smad 437 M 4 i I 5, 76 4i i
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B 5 Smad4 45 & )5 AN 1B S — RS
) TGF-B,/Smad i % #1 5& A 2w . Ho Smad|
F AR S LAY A ARG A T R 3k, Smad4 W 7E 52
JUE BT R Rk, A SRR KT A
KA 2L T RE A VIR OGS . Rk, B 5% 2 L
Wnt/B-catenin Ml TGF-B,/Smads i@ ¥ 745 1k v B #f 2
Py oxsk B BH K 3l W AR R0 5 R Y R A AL o AR S
WFFE L, R A B, M 0 i 85 1 5 | R B S L2 4
Wnt2b fl B-catenin & [ 3K ik /> . Smadl & [ &K ik
B Smad4 8 1 R IR D, B R H B ]
B R R AR A 09 TG T AR A S H B
P 7 I Bk K 28 H B M i R 2 A B 4 kb B BE 2
A5, AT Ay ] R R o i B A e R BRI AT O S

EL a R SR FH T 0 8 ) 4 T W3 B AR i
F AT R R K R D R 2 B SR
JFH 1977 4 MRS B il B2 5k % 0 i ok A b 2 s R IR
A5 HRAR R BT LA 2 o 10006, R H
B S AL S W NN R A T BRI
I T L 5k R 20 M 288 1 A ) 0 o TR R O g TR
4 2 Sk A 18 (O G R 9 B 2K R R ) |, A0 Tk Y
TRVSE A 5 12 R A T A S R RO T Sk 28
Y AR SCRF ST A R — R R Y 100: 6.
100 12 6 i b 235 i W 0 S50 BH R 5 78 O B 2
010 I HPG Sl il VR I OE T26 S H Bt il
o HC At VA5 B T Rk R A SR 5 H RN BB
D% X n] fEJE O LR 28 100: 6 A1 100: 12 H
B A R AR o B L U R T R
KK B A2 2 53 5 R R AE > 20 177 58 e b 8 55
K BE R AN S 5L 4H 41 FP Wnt/B-catenin 1 B 52 L 4H
41 TGF-B,/Smads 38 [ , I 7 Ji 52 W 368 2R BRI 119
5473 F1 HPG il (4 40 VR, O 98 5 4 IR S5 10 43
W, AT B O R B PR AR, AR S
7 fig i — 25 W 58 AS (6] b 491 H o) o 2 5 R /K R
WAL 22 21 53 245 #4) 4R¢ AIE B0 52 1) 1R 15 Wnt/B-catenin
TGF-B,/Smads iff f## (1 49 Ji S Al , i R A B 60K 28
AT Ll A8 B o] 5 I A A A AR R 2
B2 RRAE 5 ROC R SE A HEAT IR ST, DA B A
JEE) P ) E Bk K P A o R
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