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[ Abstract] Objective: To select and evaluate new Chinese herbal prescription for the treatment of

decreased ovarian reserve (DOR) and its appropriate dosage. Method: The literature concerning the treatment
of DOR with traditional Chinese medicine (TCM ) was retrieved from such databases as Chinese Journal Full-
text Database, Wanfang Data Knowledge Service Platform, and Chongqing Weipu Database for Chinese
Technical Periodicals (VIP), based on which a database was established using the Traditional Chinese Medicine
Inheritance Support System (TCMISS) V2.5. The data mining was then carried out to obtain the core
combinations of Chinese herbs and new Chinese herbal prescription combinations, followed by the determination
of the new Chinese herbal prescription by expert group discussion for experiment evaluation. The female SD rats
were divided into the normal group, DOR model group, Kuntai capsule group, and low-, medium-, and high-
dose new Chinese herbal prescription groups, with 12 rats in each group. Rats in the Kuntai capsule group and
low-, medium-, and high-dose new Chinese herbal prescription groups were treated with Kuntai capsule solution
(0.5 g-kg"' determined according to the dosage in the instruction) and 3.037 5, 6.075, and 9.12 g-kg"' new
Chinese herbal prescription, respectively. After 21 days, the estrous cycle was observed by vaginal exfoliated
cell smear, and the ovarian structure was observed by hematoxylin-eosin (HE) staining. The serum anti-
mullerian hormone (AMH) , follicle stimulating hormone (FSH) , luteinizing hormone (LH) , and estrogen
(E,) contents as well as the reactive oxygen species (ROS), malondialdehyde (MDA ), and glutathione (GSH)
levels and superoxide dismutase (SOD) , catalase (CAT), and glutathione peroxidase (GSH-Px) activities in
ovary were detected using biochemical methods. Result: The new Chinese herbal prescription subjected to
experimental evaluation was composed of 11 Chinese herbs, namely Rehmanniae Radix Praeparata 20 g, Cervi
Cornus Colla 12 g, Lycii Fructus 20 g, Corni Fructus 12 g, Albiziae Cortex 9 g, Nelumbinis Plumula 3 g,
Salviae Miltiorrhizae Radix et Rhizoma 20 g, Astragali Radix 30 g, Atractylodis Macrocephalae Rhizoma 12 g,
Dioscoreae Rhizoma 30 g, and Glycyrrhizae Radix et Rhizoma Praeparata Cum Melle 6 g. Compared with the
model group, the Kuntai capsule group and medium- and high-dose new Chinese herbal prescription groups
exhibited significantly improved estrous cycle and follicular development, elevated serum AMH and E, and
ovarian GSH (P<0.05), decreased serum FSH and LH (P<0.05) and ovarian ROS and MDA (P<0.05), and
enhanced SOD, CAT, and GSH-Px activities (P<0.05). There were no significant differences in the above-
mentioned indexes between the Kuntai capsule group and the middle- and high-dose new Chinese herbal
prescription groups, but the estrous cycle and follicular development were better in the latter two groups.
Conclusion: The new Chinese herbal prescription screened by data mining is able to enhance ovarian
antioxidation, promote follicular development, ameliorate serum hormone and estrous cycle, and effectively
improve ovarian reserve function in DOR rats. The medium dose (6.075 g-kg"') has been proved optimal.

[Keywords] decreased ovarian reserve (DOR) ; rats; hormones; antioxidation; Traditional Chinese
Medicine Inheritance Support System (TCMISS)
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Table 1 Frequency analysis of oral administration of traditional

Chinese medicine for DOR

No. LIESE A 600/ No LAETEL 60
1 LT 230 7 hizh 123
2 EYE| 222 8 TERAE 117
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4 Hitd ¥ 155 10 w% 114
5 L2 B 129 11 LT 100
6 FIAT 128 12
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Table 2 Medication mode of commonly used oral drugs for DOR

No.  ZiMmist %?NQ i ﬁf
1 B #e, 414 153 || 16 %%+ ,J15 85
2 B T 150 || 17 %221, 112 85
3 BT Y18 140 || 18 Zhk, 7R 83
4 Yoz f Kkl 132 )| 19 28, M5 83
5 BT MR T 108 || 20 R4, M 83
6 B 4B 105 || 21 JI1&, 2404 82
7 B AT CSIH 104 | 22 AT CYH MR T 79
8 Y4, 1A 99 || 23 LT .HA] 78
9 M9 Mkl 97 || 24 HMHT,HIH, AT 76
10 Bt , 4227 MfLT 94 || 25 A, SHS 75
11 #1112 93| 26 FFZ,4H 75
12 B, ARy 88 || 27 1LZh, M4 75
13 28 2T 87 || 28 MMM, B, LT 74
14 B2y PR 87 || 29 MbH, HIH ML T 74
15 izEes, 2y 85

E1

Fig. 1

DOR P iR & A 2 ) 18] € Bk B 0 4% R 7

Network display

oral drugs for DOR

of association between commonly used
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Table

4 Core combination of oral drugs based on entropy

clustering of complex system for DOR

%3 DORMARE MZHY M KB 0 5 47

Table 3  Association rule analysis of commonly used oral drugs
for DOR
No. L B
1 N >4 0.9318
2 AU MR T >R LT 0.870 3
3 A, AT-> 25 0.863 6
4 e F >4 22 F 0.851 6
5 2R B, % 22 >3t 8 0.850 5
6 M MR F > T 0.814 4
7 LI B> b 2 0.814 0
8 A ->2 15 0.773 4
9 MIH, AT >80 0.767 6
10 IH AL >0 B 0.762 8
11 1 24 -> 20 b 8 0.756 1
12 RFE>RYT 0.743 6
13 2T Y IH > 0.742 9
14 F+ &> vt F 0.732 8
15 22 F MR >R 0.712 1
16 T2 A > i 0.709 4
17 e Bk 0.709 4
18 A > 0.708 3
19 M B> 22T 0.704 8

No. B M A1 B H 4 2
1 S Wr-2 T -Ft L Wi -4 22 Kt i
2 o I - - RER AR DS
3 HE-EE-AAR P -1 2 -1 4 BT
4 P - HH B AREE
5 P -EMIK - E OBV
6 A2 2F -3 LLRCR - -2 2
7 P i - A - 47 DL 1y 25 R - DRk
8 -l - A VN ) S VY
9 FANE- LA A Bl T AT
10 FANE-TE-ILDS Aaf-ma-tn s

11 K- AR - =M FAR-= - bl

x5 ETERXZZEHBELENDORABRFATAS

Table 5 New formula combination of oral drugs based on entropy

clustering of complex system for DOR

No. WordA
1 S W - - F - B L AL
2 o - R TR S
3 32 -0 T - AR -2 9 -1 2 -1 4
4 PO MIH - AR
5 P T -FE AR R -RAL - O - A K
6 e -7 28 - R BE LD R - i
7 11 e -8 - DL - 1% 24 - T Rl
8 TR - 2 48 R - e -2 0
9 TFANE -0 A - BT

10 RN -H AL S i

11 IR -FEAR - =W - T AL

HFOTHE 3 HH A 5 11 BRZG4H lse  rh 2
D7, B 20 g, BE A 12 g, M AD T 20 g, 1 4S8

12g, 5K 9g, ETF 3, 5%220g, EX30g,H
AR12g, 112530 g, % HH6g.

2557 J7 %) DOR K B8l 1% R I g 52 e S 46
S5 )5, DOR B 20 K B3l 1% J) W10k &2 Le 48] 0 5 Bih 2%

3.5
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®o6 HHEXBRIBEABMREBRELS (=12

Table 6 Proportion of estrous cycle recovery of rats in each group

(n=12)

15 Mt /g kg FBIER /R RPIER/ R W LH/%

=M 12 0 100

DOR 7Y 0 12 0

I 0.5 9 3 75

rh 23T 3.0375 6 6 50
6.075 10 2 83.33
9.12 9 3 75

3.6 1255 J5 % DOR K BB 82 41 215 B 27 1) 52 )
25 1 2H R BB SR 21 2] U 4% 2 B9 ., e JEE VR B L B
T4 Bl 6 B8 114 50 41 f )2 B 2 HES) % 46 ; DOR £
VR NI W R WU (o 57 N T RO BT A
PA 55 B 96 348 22, oA LA 34 9 vt TR 200 i )2 e 2
Hepgids , B RAT R E . SEIBIAIH L, 3
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THMI P2 B A EARRWN EREF
EREL, WK 2,

3.7 Wi Jr X DOR K BRI ¥ 3 3 K F 19 5%
5 DOR R K BRAA L, 25 (4] SR 4] b
2y L AR R T AMH, E, ¥R B Y I
P15 (P<0.05) ;25 FIAL i 48 e 26 41 b 24538 5 41K

A Z B B C WA IR BE 4L s D~F. 255 7 IR b s
fal

B2 Z5H7 3 DOR X RO E A LRFIEF KM (HE, x100)
Fig. 2 Effect of new prescription of traditional Chinese medicine
on ovarian histopathology of DOR rats after experiment
(HE,x100)

v ) R K LI T FSH ¥k B 2 B B R IG (P<
0.05) ;25 A IR EH 2587 R AR
K BRI TE LH ¥ B2 35 B 5 R AIG (P<0.05) o 5 3 28 i
P AR BUAE L, rb 24 3 5 IR R) o 4 K R Im T AMH
e B BB AIK (P<0.05) , 25 14 253 b i A
2 K RUMIE AMH YR BER WA 3 25 7 s H AL
SRESE [ (N RN 7 2 Nl W | SO R R ]
3 2% 5 s vp 2 O AR 4 K BRIV FSH, LH &
JE U1 T (P<0.05) , 45 4L R 2558 7 P L
R BRI %E FSH, LH W ¥ 22 R B4t 2 L.
W7,

®7 HHFFHIDORKRMEAMH,E,, FSH,LH &2 M FN (x+s,n=12)
Table 7 Effect of new prescription of traditional Chinese medicine on contents of serum AMH, E,, FSH and LH in DOR rats after

experiment (x+s,n=12)

20 51 Fl 4t /g kg AMH/ng-L"' E,/ng-L" FSH/p.g-L" LH/ng-L"
2 6 583.256+920.353" 1191.279+353.698" 18.492+3.720" 233.847£70.942"
DOR #5714 2092.473+534.267 378.230+65.280 68.928+10.673 891.634+219.131
o 2% i 0.5 5770.332+1 010.574" 874.719+173.984" 28.456+9.983" 342.413+117.935"
GRESE v 3.0375 3012.772+1 080.115% 550.196+104.581 43.276+10.315"% 674.262+136.056%

6.075 5403.223+679.490" 755.021+199.151" 33.067+5.096" 397.507+33.602"
9.12 5971.788+823.653" 870.523+142.486" 30.986+2.240" 392.279+62.919"

TE . 5 DOR B 4] 45 1 P<0.05 ;45 3 42 e 4 L 45 2 P<0.05 (K 8 [l ) .
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3.8 25 i % DOR KB BN 81 4 Ak 1 0K - 1 52
M 5 DORBEAY AL K AR H, 25 (2 s e e 4
24 7 b L R 2H R B ILYE ROS, MDA 5 £ B
B FEAK(P<0.05) ;25 FI 4L I 2R B4 b 23 v
fo 77 4 41 K BLOP &8 SOD, CAT, GSH-Px §if J1 K GSH
it B AR & (P<0.05) ; 50 AR e 2 R BUA IE ,
2435 J5 I ) B 2 K BLOP L ROS, MDA % & B 8 JF
15 (P<0.05) , %5 A b 25587 7 v o 7 2 2 K RO

R0 i 41 K BB 5 SOD i% 71 Bt P& IR ( P<0.05) , &5
FIEE P 253 7w L R e 41K BB B SOD I 1 3
ZREGIFE2E HAL PR R
WA KON CAT I ¥ 25 LG8 2
2 K BLUOP S GSH & &, GSH-Px §if /1 WA W #2755 (P<
0.05) , " 25387 7 I 57 5 2 K R P 8 GSH % &t , GSH-
Px {if 77 W i F AR (P<0.05) , " 245 3 5 L ) e 4l
KBLUP . GSH & i, GSH-Px i /1 22 R ¥ L4 i

H ROS,MDA &R G222 L h 27 B, WES,

x8 ZWHERFHAF T3 DOR KR IIE ROS,MDA,GSH Z &K SOD, CAT, GSH-Px i& 711 % i
Table 8 Effect of new prescription of traditional Chinese medicine on contents of ROS, MDA and GSH and activities of SOD, CAT and

GSH-Px in the ovaries of DOR rats after experiment

13 R ROS MDA SOD CAT GSH-Px GSH

245 he . . . . . .

! /g kg /5 Y65 i - mg! /nmol-mg” /U-mg"’ /U-mg”’ /U-mg”’ /wmol- g’
2 562.655+46.165" 2.508+0.682"  40.157+£7.901"  5.984+1.246" 13.490+0.536"2  18.539+1.958"%
DOR #5251 1279.623+132.409 10.169+1.445 16.665+5.201 2.174+0.243 4.921+0.456 5.689+2.303
Ih 2R 0.5 790.569+133.637" 4.340+1.250"  36.926+£5.472"  4.676+0.570" 10.173+1.620" 11.870+3.802"
LREZF i 3.0375 1071.790£109.930% 8.184+1.2307  23.497+5.781%  3.156+0.528 5.508+1.179% 7.619+1.721%

6.075 752.814+178.907" 5.602+£0.600"  34.177+7.799"  3.956+1.216" 8.670+2.888" 9.592+0.224"
9.12 794.090+147.098" 4.918+1.487"  37.220+5.472"  4.711+1.361" 8.085+2.183" 11.204+2.026"
4 itig SCHRIEAT 259 4y B, A5 H DOR UE i LA 9L B 6 g 784

DOR IIfii /K £ E R LR 40 % DL /9 4otk B A
Gk gEwb MEUKETRITHRE. b
= I JC DOR 199 44 , 95 Ho i R 3R 8L, DOR 7] 14 )& T
HEXRMALEN A48 Wa RN &
HI 5 R SEYa G . {HJEBR T DOR, i 2 Al 5 % 4n
B L i B B PR M A AR M e & i
RAM G IRZR . B, b T EE A5
VA H bR v B 44 VR S R R ) T B
“ B St A T RR T EC B S A T RE T B B O B4k
BIREART " B EIA R B - K2 - AT -
SR R LN G IR JEIR R R T R E Y
2 W AR SN D RE , S BEUARHE Y & E . DOR Y
95 PR ML 40 A R UE S HIE , HL DL IR A 32, JE DL R
R A AR A TS e R T T R L0 R 2SR DL .
B i & DOR & AE MR AR S, B - K 2% - o AT - B ol
AR S B E B M . %HIAN
DOR & A= 1) A9 R LS B 1, sl AR A I AS 2
s IE R R SO RHLAR HE L 36 9T I DL AR B SRR
N, R AN B BB 2 5 LB ER B AR R AT A
FEIN R B R PE IR B BB S B HE R T
A T JE R ILE B G 3R . AR SCiE B AL R
BoF 5 (V2.5) % 2 A %) 43 B 9 o s 24 iR DOR

S E IR YT b DA 25 W Sk LR RN B R RS £ g R
o, i DOEE AR . DU R ZS O U
R I BRZGY O, HRERNRE AN G IR AN KR o
BORBAT AT AT I, i RR R o F A op 2 00 A >
100 YK 259 2645 110k, 40 i R 4 22 F 4 03 28
BOMAL T LA E HAT gy EEE S R
X A v, A WA YT DOR 254 LI Ab 25 B e I 25

ROEEAE IR AN AR E
BEF IR 43 A7 45t H FH 256 2940, R E LA
B M T ML T AAT gy S
S L 2R AR R RN RS DR R am o
e L 24 4y 24 PR D B 48 5 58 R o I 3
Al B T PR L AE 2 A0 R R OB B
HE T 300 DORIG YT A 1 2% o SC B U] 43 Hr 45
254 19 41, mT LU H 32 2 D g B (R 2 1, 25K
B bl 51l gy YT s MR
T OAA S BRI E B E RS, BN
i, AL WG R IR 22 DL YR T LG RN EERS a5 <R
| BLER AR 2 B DL AR R M iB R R 28 B 4
HU, 153 3 BEIA DOR Y 25 W% 0 21 & 22 4 S L 7
HH MR A A, 280K 0HEARHT
29 218 F 25 %), J& % 363 1 U7 il s BLAY 250 Bk
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2 T AT O Ay BT . X e 2 W L0 AL A A AR
FHSCHRGERL, BE T4k R 44 B2 24 5% 44 7 RG i ,
PR DR I PR A5 0 M B R v 2 2 R 1 R
SRR e T S B U] N 2R 2 o AT 1 2 ) A%
WA MILBRAL AR ZifwE T TEm
2537 7 B SR 2 A A A L. KT
{1 DL 2t 5 05 25K A A 5 B LARE A i M AT L1
Y S AR L P B 25 A L, 25
S AR ; DOR B H A L 005 IR FA S E i LA
MR S L R 77 0 B3R 00 28 1 5 5 H 5 Ry il 9
M2y YA Tr, I 22 AT B g 5K 5% 1M
T, B BHAR B 220

R T VA 3 ECHE 42 4 0 Th 2 8 O AT sk
G B i, AR SE G R F 7 A i 217 &2 il DOR K
BRURSE T8  Bh 2% g R 9T A O BH M X R, R R TG
H w258 7 T T DOR KRB 52 56 F 9T
DOR & & W R K 5% , W FSH,LH F+ & L E,,
AMH FEAIG, 59 1@ H08 /0 |, 33 26 A48 Ab AR G Hb iz Bk 1
Bt 25 DI AE B 9 VE 745 DOR Y 5 248 b5 7,
Horfr AMH 7K F- R B 5 DOR % U1AH ¢, (IR 7K - AMH
A R o B AR T B 114 R A 2 DOR bR i .
O 4% 45 ThBE IR i, FSH, LH & 2 Jh i, 09 B
gL S A R O S B B RS B ey = B R B ]
20 7R S ES DOR B 4 K B 3 5 i1 B FSH,
LH /K455, B, fl AMH /K7 F B, 51 3 A 45, 0 3
B/ R A 2 O D 1 BE SE T REAIC R ORAS
P75 DOR K BB Ly, 55 SCilk [ 12 J 3l — 3, #p
BRI HEM IRYT DOR K RN B %, 5k L2 =&
5% 7% W i 2% g 4 ] L8 i R DOR SR A sh )
AT (1 I DR E bR B A= Ak 48 b — B2 2
e AR R 2 KRR BN A R A B b K AR B
BOHG I, BER KF B G AN I 3 FSH, LH & 2 W]
B REAL, AMH B, & it B 3 T X 2 48 bR 1 2l 1R
FH 55 40 28 Jie 8 20 AH XY, i L S0 19 TR IR B o R B A
MR R BE A, nT 0L rp R R 2R
AEWZ A 77 DOR KRR, 48 /= O L6 & D ge , R #EOR9
IR .

A= HRUE BT A A A 52 5 1 B R AR BT AR AL
PAOR 3P LA B 52 S0 07 AL 0, 3 26 45 il 0 A il
PP A AR R 40, b 25 40 45 SOD, CAT, GSH-
Px, JE M35 4k 4 K (C,E), GSH, # B &K 45 | L 4F
P SN SuE R AR =W LR DR
W W T i B T AR S N AT T R
A, U0 H P ROS IR i A k™= ¥ MDA I LR & 7
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ES QNS s 5 N - N 7 o U a0 I W
5 R B0 A, 2 5 DOR B 5 R K el
] 450 i A8 TR A R 22 A A DOR KRR AT K R M
i ROS, MDA #& & , SOD, CAT, GSH-Px i 1 &
GSH & & F %, $2 78 DOR K BUAF7E A Ak I e A&
AR 258 () DOR AR AU 2 Bl Tk 52 1 48016 1 OIR 28
AL L OP 8 ROS, MDA & & J+ & , SOD, CAT,
GSH-Px &7 S GSH & & TR, 3 2% fise 44 2 3 aof 4
75 B0 % SOD, CAT, GSH-Px i 1 M GSH & 4, F A%
bl 5§ ROS,MDA & & , it f AL RS . b om
v 28 3 O G AR A R Bl A T S B R
Y o A2 LI R W], B R e E b/ BRBR
SN SOD S48 1 K3k, KT AL MBI T AR
FH, HE T 2l B9 BE AL 4S50 PR DR SR T RE S, T
D, e e AR e 24 O LA AR s O B AR AL A
SR kA, vk D B v A AR .

g5 BT, b 25587 J7 AT DOR K BRUOF S 40 4
1k AR UE BRI R T, 0 I I K A s R
AR O B4 A DA . DN 2 U AR W U TE
S Rl TR T EE BE R R 6.075 g-kgo BRARZG R
WFSEAE 5L, O v 0 R 43 25 W1 R A B A AR PE T,
B E AT 134 RARTE PR ML B
AR E 2R EAAWRAAL i
SFOP P IR S SR I R R H 3 B
EEE 3 R AR GNL A R ¥ Ny = S =
P05 A W2 SE o DR B 2 B R T LA AT 2K
by ] T BE 25 08 5 R AZ B L AR T b R 2 AR R
A% .
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