2025 4 12 H ok 7 December 2025
474 12 Chinese Traditional Patent Medicine Vol. 47 No. 12

ET MAPK/CREB S ERIFE N EYEBEERNBEERHAESMERRD

=AU

MEp ORXHE, & B, wHEE, HLE, Ax#E, HEE', K
EER, MHoI

(1. FHHPEHRKRSE, "W 8T 530200; 2. A FEHXFHEER, W) KA 610075; 3. WA T
HEER, W o 538000)

TEE. BM  HIE R B s B A S AR BUERIOMER , 75k SR AU B L 80 BRA g 57 Bl 48 26 W 25 B A
KR BEHLY MR T ARA, B MRELEA (0.63 g/kg) MEGERMEEBAL, b, BFEL4H (0.031 5,
0.063, 0.126 g/kg), HLTH 15 d, HE Y8 T 5 LU A F AR A S5 B AR 1k s ELISA 35460 ifn 785 0 — e
(E,) . BYRER (FSH) M4 RER (LH) 7KF; RT-qPCR EEAI 75 AR A ERa, MAP2K1, ERK1/2,
CREB mRNA #£ik; Western blot WK FEfiiZH 2 ERK (5 5@ e MRk, £8 HEFARAi, #AH KR
TEMT N RBFEE (P<0.01); LW E, KFBEAL (P<0.01), FSH M LH KT8 (P<0.05, P<0.01); T &4
LUEFZEAL, IR L A AR AR IR B AR, A R R AR B D, BANME AR, FE AT R4S ERa,
MAP2K1. ERK1/2 (p-ERK) #1 CREB (p-CREB) mRNA K& FAZEBIEIE (P<0.01), SHIBIL iy, ImZERdEd
MRS R R B R TS M T ARSI S (P<0.05, P<0.01); I E, KFETHE (P<0.05, P<0.01),
FSH 1 LH 7K F#K (P<0.05, P<0.01); FEAIZZMIIWEsE, SR, PSRz 4k & 52 kiR HE
H, A Z AR NI AT W e B AT, TE AR B4 ERa, MAP2K1, ERK1/2 (p-ERK) I CREB (p-
CREB) mRNA KAEHFEETE (P<0.05, P<0.01), £5it mERSE R AT Ae#E T 1 MAP2K1, ERK 1 CREB 3Rik,
WS MAPK {5 5l MIT 0 BBl 48 2 A 25 A AE K BRI KO, 185 R 20 2L s B 495

KHEIA . MR MAZMZEAIE; T RN, M3, ERa; MAPK/CREB {5538 %

FESES. R285.5 XEkARERS . A XEMHS. 1001-1528(2025) 12-3968-08

doi : 10. 3969/j.issn.1001-1528. 2025. 12. 012

Effects of Nanzhu Honey Liquid on a rat model of perimenopausal syndrome via
MAPK/CREB signaling pathway

DENG Ya-sheng'*?,  LIANG Tian-wei', HUANG Hui',  FAN Yan-ping', ZHENG Yi-qing',

LIU Yong-hui', NI Zhao-bing',  CHEN Qiu®, HUANG Yu-yan’,  LIN Jiang'"

(1. Guangxi University of Chinese Medicine, Nanning 530200, China; 2. The Affiliated Hospital of Chengdu University of Traditional Chinese Medicine ,
Chengdu 610075, China; 3. Fangchenggang Hospital of Traditional Chinese Medicine, Fangchenggang 538000, China)

ABSTRACT: AIM To investigate the effects of Nanzhu Honey Liquid on symptoms improvement in a rat model
of perimenopausal syndrome. METHODS  With the rat models of perimenopausal syndrome established by

bilateral ovariectomy, rats were randomly divided into the sham operation group, the model group, the Kuntai
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Capsule group (0. 63 g/kg) and the low-dose, medium-dose and high-dose Nanzhu Honey Liquid groups (0. 031 5,
0.063 and 0. 126 g/kg) , for 15 days respective drug administration. HE staining was employed to assess uterine
tissue morphology and estrous cycle alteration. Serum levels of estradiol (E,) , follicle stimulating hormone ( FSH)
and luteinizing hormone ( LH) were quantified using ELISA. RT-qPCR measured mRNA expressions of ERc,
MAP2K1, ERK1/2 and CREB in both uterus and hypothalamic tissues. Western blot further examined key protein
expressions within the ERK signaling pathway in the hypothalamus. RESULTS Compared to the sham operation
group, the model group showed significant reductions in uterine and hypothalamic indices ( P<0.01) ; markedly
decreased serum E, level (P<0.01), elevated FSH and LH levels ( P<0.05, P<0.01); disorganized uterine
tissue architecture, atrophic endometrial epithelium with reduced glandular density in the lamina propria, and
sparse capillary distribution; and downregulated mRNA and protein expressions of ERa, MAP2K1, ERK1/2 (p-
ERK) and CREB (p-CREB) in uterus and hypothalamus (P<0.01). Compared to the model group, the groups
treated with Kuntai Capsule or high-dose Nanzhu Honey Liquid exhibited significantly increased uterine and
hypothalamic indices (P<0.05, P<0.01); elevated serum E, level (P<0.05, P<0.01) and reduced FSH and
LH levels (P<0.05, P<0.01); restored uterine architecture with increased endometrial thickness, transition to
single-layer columnar epithelium, enhanced glandular density in the lamina propria, and formation of new
capillaries; and increased mRNA and protein expressions of ERa, MAP2K1, ERK1/2 (p-ERK) and CREB (p-
CREB) in both uterus and hypothalamus ( P<0.05, P<0.01). CONCLUSION Nanzhu Honey Liquid may
activate MAPK signaling pathway by up-regulating the expressions of MAP2K1, ERK and CREB, thereby
enhancing sex hormone levels in rats with perimenopausal syndrome and mitigating the pathological damage of the
uterus and hypothalamus.

KEY WORDS: Nanzhu Honey Liquid; perimenopausal syndrome; hypothalamus; sex hormones; ERac; MAPK/
CREB signaling pathway
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e AR ZE  (luteinizing hormone, LH) | M — [
(estrogen, E,) ELISA il & ( LB SEAEYRHL
BN A, %5 JL13251, J121049, JL11473);
TRIpure B RNA #2 B 57 [ﬂ‘ﬁ% (J:Jit{i) H YRk
3969



2025 4F 12 H
AT E12 M

R %

Chinese Traditional Patent Medicine

December 2025
Vol. 47 No. 12

HARFTAEAA, ]85 EPOI3]; # K K-
(HE) Pl & (b REEREARAA,
745 €0105) ; RNA i 587 | 20 & PCR ik
A o[sgy (R EYREARLA, 85
MRO5101, MQO00701]; RIPA 7&K 2% . BCA
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(BBBT T A A 5 R AT BRA F], 4855 AS1004
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ORI FE Lk A e LIRSS R AR BT T4
FREPEL, 2486 Kk, K RkUD 0 Ak FHBVR T 35
BT AR AL O S BRI A R i 4 2, AR Rl
AbBR ARJFHEELE 3 d ST 8 T B Y T R R TR SR
g ORIGH 6 KEESE 5 d FHA7 I8 1 7% 40 M4 H
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30 min, 4 °C, 12 000 r/min &[> 5 min, H L35,



2025 4 12 H ok 7 December 2025
AT FH12H Chinese Traditional Patent Medicine Vol. 47 No. 12
®1 3¥E35 2.8 “itF o4 it SPSS 20. 0 BAFHEATAEFE
Tab.1 Primer sequences HEER VL B e bR e 2 (xts) %g,j?’ W R 1E
fﬁ nggg%;ikmmj ADOMMMTT 22550, 4R Bk R HE R T £ 50
-actin A SO 3 .
JZ 1] TAGGAGCCAGGGCAGTAATCT Br, PO HCECR H LSD ik T EAFFE R
ERa IE[#] CAGTGAAGCCTCAATGATGGG Dunett’'s T3 #3355, P<0.05 #FRERBEF ST
217 AGAAGGTGAACTTGATCGTGGAG 2=y
MAP2K1 1E 18] GATCAAGTGCTGAAGAAAGCTG oo
Il CTAGAATGTTGGAAGGCTTGACAT 3 R
ERK1 E@ CTGGCTTTCTGACCGAGTATGT 3.1 BRI ETFARYIEA E S A
I} AATTTAGGTCCTCTTGGGATGG B, , .
ERK2 iE i GCACCAACCATTGAGCAGAT &, SR AT WATAZ bR A, TR 2,
K21 TCACGGTGCAGAACATTAGCT W SO AT LA RELT Y LA, B R
CREB 1Ei] CCCAGGGAGGAGCAATACAG

—, UEBUIK; SR 50 RT UL AR A A AR

18] GGTGCTGTGCGAATCTGGTAT

K BCA BEME RS R R B, IRIEEA T &2
K/NEFERICHREE , R IE BAE, Ik, BelE, &
M J5 il — $it ERa, MAP2KI, p-ERK, p-CREB,
GAPDH T 4 CHWFE R, WHUEME I —4i % i\
P8 30 min, JIAIECH WM, MEOG, Wi¥, N
H AlphaEaseFC #4530 Hr 8 25010 K EE{E.

14340, AT ULECIE R f AL AR S T T LK =
A, RN R R A0, R AR DR
R 5 S SE R AL, BARRIh S iE sk 5l
155 18] S0 2 4 1% gl 1 e B 2k, 45 A AR fh e 2 B
HREW,; BSBFRALE, A £
kb, UWLE T,
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Fig. 1 HE staining of vaginal exfoliated cells in rats in sham operation group and model group ( x100)

3.2 BRBERMNBLZHESEXATEAT 5, HRBEL PR E W SR EARRT 5
fE A& e SERTFARAILK, BAHART  FEREREYTE (P<0.01), WEK2,
B P RBIEAL (P<0.01); SEAI4] L

*2 BEARFESMTEMABILE (x5, n=5)

Tab.2 Comparison of uterine and hypothalamic coefficients of rats in each group (x+s, n=5)

215 TEI:HIZT(E@/mg ?Efﬂ@:/mg ‘Fﬁgﬁg\ﬁ/(mg-gfl ) ?E%%&/(mg-g’l )
BFARA 49.40+4. 86 404. 03+56. 71 0. 160. 01 1.33£0.22
AL 36.05+7.27 150. 15+91. 13 0.12+0. 03 ™ 0.51+0.35*
RN 46. 40+3. 49 285.98+75. 81* 0. 15+0. 01* 0.91=+0. 25"
T D A VR AT 7 e 39.07+7.42 173.22+45.72 0. 12£0. 02 0.53+0.13
A DR I R P 41.92+7.65 177. 82£49. 07 0. 13x0. 02 0.560. 16
T AR e AR e 7 46. 85+4. 56** 266. 48+84. 04* 0.15+0.01* 0. 810, 25*

. SIRTARALE, ™ P<0.01; SHAHLE,*P<0.01,
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3.3 ABRBERNBALZMELSERALFE,.
FSH, LH K-F#y & HERTFARALE, A
KEUMTE E, KFHAL (P<0.01), FSH, LH /K
THE (P<0.05, P<0.01); SHAIA AL, iz
JRCRBELH 2 v Bk e WD R A B, KE TR
(P<0.05, P<0.01), FSH, LH /KFREfE (P<
0.05, P<0.01), Pk 2 W0 i 2 K R 7
FSH, LH KPR (P<0.05, P<0.01), WL3K 3.
x3 BAXARMF E,. FSH, LH kK F L% (pg/mL,
xxs, n=5)
Tab.3 Comparison of serum E,, FSH and LH levels in
rats of each group (pg/mL, X5, n=5)

20 51 E, FSH LH
BFRA 364.21+94.96  2.20+0.22  0.80x0. 11
TRAYZ 112.22+22.03™  3.08+1.01™ 2.33%0.62"
MR 205.83+47.38"  1.92+0.18" 0.71+0.09%
FERREEMARHI A 119.95£28.55  2.21+0. 54* 1.30+0. 29%

FERME PRI 164, 52+50.07%  1.75+0.28™ 0.87+0. 16"
PR SRR AL 236, 10£57. 75 1.77+0.33"  0.81+0. 10

T ST ARMIHE, " P<0.05, " P<0.01; S5HRI4 M4,

#P<0.05,%P<0.01,
3.4 HBRBERMBALZHLELOMEXRATTAR
BEF T Pa TP RAKRRFE R
55, MEWE, SZ2ARHENEE, FEERK
EFARA

M, BRI, FERBERE, R Lz
FOIR LR AR SR, 2EREAIR L ERHES
TENEE A ZNA F 50 E AR, JE AT
WFEFWEMMAE , BRARKRFERESSE, Bk
SERZETL, PIBEARE, IR LR ER AR R A
ARHRARASEE EAER, 1A )2 0 IR s AR %
PRAAKCR I Wb, R B AN e, Bh 2R e
21 B pA BR W B TR A R K LT B AR, e
HOR, FREFRIR E AR SREARE IR, T8
MRiacEse 2, B2 2, HHa R E
gimAEHE 2, mRlaEdashg, SR 0KE 2,
3.5 BB ERMBALZHELEXRTETRT
L JE 28 4% ERa. MAP2K1. ERK1/2. CREB mRNA
Fikeh®om SERFARALE, HSAIH KR FEH
ZUM T 44 ERa, MAP2K1 . ERK1/2. CREB
mRNA FRBFRE (P<0.01); SHRIZH LES, B
T R e AT R) i 2 K BT e i 4040 ERee mRNA
FIRTCHI WAL, I 28 I e 2H N A B e 2 T 45 71
HARBRFEHL AT L4 2! ERe, MAP2K1
ERK1/2, CREB mRNA Fik¥FE (P<0.01), W
F4~5,

e e 2

v
400 pm  §

I EOFAFREE, BOFLIRPRHER RN,
B2 BFAKXKRFESAHALAREBERESETH (%x200)

Fig. 2 Histopathological changes in uterine tissues of rats in each group (x%200)

x4 BAKXRFEHLEA ERe, MAP2K1, ERK1/2, CREB mRNA RKiALLE (¥xs, n=3)
Tab.4 Comparison of mRNA expressions of ERe, MAP2K1, ERK1/2 and CREB in uterine tissues of rats in each group

(xzxs, n=3)
20 5] ERu MAP2K1 ERK1 ERK2 CREB
TR 0.99:0. 09 0.95+0. 05 0.95+0. 05 0.95+0. 05 0.94+0. 07

L 0.15+0.03 ™ 0.20+0.01 ** 0.20+0.01 ™ 0.20+0. 01 ™ 0.23+0. 02
iR i 3 0.53+0. 01" 0. 46+0. 02 0. 46+0. 02 0. 46+0. 02 0. 45+0. 02"
Bk e B R A R A 0.29+0. 01** 0. 36+0. 01* 0. 36+0. 01** 0.36+0. 01" 0.33+0. 01"
Bk R A 0.56+0. 03" 0.51+0. 01* 0.51+0. 01* 0.51+0. 01" 0. 46+0. 03*
B e R R AL 0.70+0. 02* 0. 67+0. 03" 0. 67£0. 03" 0. 67+0. 03" 0. 71+0. 02"

T ST ARALE:, ™ P<0.01; SHEIALE,*P<0.01,
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R5 VREARTEREAS ERe, MAP2K1, ERK1/2 % CREB mRNA Fiktb# (xxs, n=3)
Tab.5 Comparison of mRNA expressions of ERe, MAP2K1, ERK1/2 and CREB in hypothalamic tissues of rats in each

group (x+s, n=3)

20 5] ERu MAP2K1 ERK1 ERK2 CREB
BFARL 1.00+0. 15 1. 00+0. 17 1.08+0. 17 1. 00£0. 09 1. 00+0. 20
R 2] 0. 49+0. 06 ** 0.28+0.03 ** 0. 20+0. 08 ** 0. 16+0. 00 ** 0.11+0.02*
IS e Al 0. 69+0. 07** 0. 89+0. 10* 0. 60+0. 10** 1.03£0.22% 1. 00+0. 10%*
e R e VA 2 0. 53%0. 07 0. 56+0. 02" 0.43+0. 10" 0. 58+0. 04" 0.43+0. 07"
Bk A R A 0. 81+0. 08" 0. 66+0. 11* 0. 47+0. 06™ 0. 69+0. 07" 0.75+0. 10"
T B e R e R A 1. 14+0. 08" 0. 98+0. 16™ 0. 57+0. 05" 0. 95+0. 04* 1. 12+0. 30™
W HEFRALLE, ™ P<0.01; SHAIL LK, " P<0. 01,
3.6 ABRBEBRNALEHELIMERAFERT ek #1Da
p- a
fo i 48 42 ERa, MAP2K1, p-ERK. p-CREB % &
Fikeh®em  SERFARALE, HEAH KR TFEM p-CREB 43 kDa
R 412 ERa, MAP2K1, p-ERK. p-CREB %& . okD
o a
FIRIAIEL (P<0.01), SHEIZ HuE, I#RIR
P BRI E W . SRR KR T E LT B MAP2K1 45 kDa
90 40 _ > i 2H 41
4141 p-ERK, p-CREB # [ 3 ik, T /i 414! GAPDH 37 kDa

ERa, MAP2KI fE H KL FE (P<0.05, P<
0.01); FEERBEE WAL A KR TF 544! p-ERK
FEHFEIL, T4 MAP2K] . p-CREB E 1%
TR (P<0.05, P<0.01); ¥kt 258 W i 70 i
HFEHHH ERe, MAP2K1 FEFIRIEFE (P<
0.05, P<0.01), Z5RWKE 3~4, F6~7,

44 kDa

p-ERK 42 kDa

p-CREB 43 kDa

ERa 60 kDa
MAP2K1 45 kDa

GAPDH 37 kDa

A B C D E F

W A RBTFARLL, B BRI, C IR ELA, D~F K

ISR HORAL , P, R,

3 RAXRFESHA ERa, MAP2K1, p-ERK,
p-CREB EH & E

Fig. 3 Protein bands of ERe, MAP2K1, p-ERK and
p-CREB in uterus of rats in each group

A B C D E F
T, A RBTFARA, BABRIA, C IR EH, D~F N
[R2E2 5 3TN L=/ S
4 BAKXKBRTEMALR ERa, MAP2K1, p-ERK,
p-CREB ZH & E
Fig. 4 Protein bands of ERa, MAP2K1, p-ERK and
p-CREB in hypothalamus of rats in each group

4 itig

GRS E, BTG E, HII6EZ T Ak
IEFU BRI ALERS B, RS WRgT R, DR
VIBRIG RN E, /KF SR R, oo B4 2s &
fiE A By At b s R Xiong, Tian 4517 58
U5 B S8 R Tl b 7 4 2 2 A AE R UYL, IF
SeHIME B, K FERAR, FSH KETHE, IR
EEMFR P E L LR AR R E R A
TF5E R F AU B9 ST B3 A 57 il 4 28 25 5 AR B
BEAL ARG BHIE I - wos R s R AL, LA

AN 3, ffe X b B 2 25080 IS E,
AR, FSH OKSP-ThE, 18 2 BRIk 2D K

6 BEAARFSHL ERa. MAP2K1, p-ERK, p-CREB EHRIALLE (xxs, n=3)
Tab. 6 Comparison of protein expressions of ERa, MAP2K1, p-ERK and p-CREB in uterus of rats in each group (x=zs,

n=3)
45 ERa MAP2K1 p-ERK p-CREB
BFARA 0.35+0. 17 0.27+0. 09 1. 18+0. 13 0. 70+0. 12
PRI 2] 0.03+0. 01" 0.02+0. 01 ** 0.23+0. 08 ** 0.07+0. 02 ™
B g 3 0. 13+0. 06 0. 08=0. 02 0. 64=0. 08** 0.30=0. 10**
e B e VR A R 2 0. 10+0. 06 0. 06+0. 02 0. 47+0. 06™ 0. 14+0. 03
BBk B P A 0. 13+0. 06 0. 08+0. 02 0. 67+0. 05* 0.27=+0. 09*
T DR I B e ) e 0.25+0. 13* 0. 14+0. 06** 0.93+0. 04** 0.40+0. 10*

H. H5EFERALE, ™ P<0.01; SHAAH E,*P<0.05,"P<0.01,
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x7 HAAXRTEMALR ERe, MAP2KI1, p-ERK, p-CREB EHRiALLE (xxs, n=3)
Tab.7 Comparison of protein expressions of ERae, MAP2K1, p-ERK and p-CREB in hypothalamus of rats in each group

(xxs, n=3)

251 FRa MAP2K1 p-ERK p-CREB

BTFRH 0. 46+0. 06 0.53+0. 05 1.34£0. 06 0. 62+0. 05

LRI 0.04+0. 01" 0.05+0. 02 0.32+0. 10 ™ 0.09+0. 02 **

e 0. 15£0. 05" 0.23+0. 03" 0. 69=0. 13" 0. 27+0. 05*
T PR I S R A 1 2 0. 09+0. 02 0. 12+0. 02* 0.50+0. 12 0. 16+0. 02*
T T e R R 0. 16x0. 05" 0.23+0. 02" 0. 72+0. 14" 0. 2620. 03"
T AR A AR e 7 e 0. 24+0. 03* 0. 34+0. 05* 1. 06+0. 13* 0. 35+0. 02"

. SEFRALE, ™ P<0.01; SR HE,P<0.05,%P<0.01,

ISR, UEPHIE R, S SR s T 15,
KU E, KVPTE, FEIRRL WS, £H
T BRI S Y T A ORI P KO I G A B DT B |
E AR F AR,

ERa BN E, RIFTER ST, T
A B SRR AR B UM RS A By, AR S
R NEYIRE, KN E, KA TR, 5
HF A5 o ERa IR, X E, b
REAG, IR E AL . AR 46 2 0 25 A E
KRR, WFEH T RS IER B, LI B
WK K F E, 5 S R E D ag el AT B,
ERa #iK W T, #E—L6 E, flRS5FE 5%
S, EEP AR A BRI R, BT R
Aot i S ¥ Bl AT 3E A B R R B AN TS ERa R K,
B, KO, B 4 2 W AR P A
WFFE i, BRI B T 0 5 4R 7 ERa 25 A
H E, K, $/RHTREE I8 ERa Ik IR
E, B, M2 fif 1B 4 26 W1 25 5 AiF . MAP2K1 I
ERK fF: 4 MAPK {558 A A 1, ) 277
TR, XTI sE | b R K HA &
SRR BFSER, BB L RS
MAPK {55 538 i RE R A& V1A, H A ML RE
HOEEE, KT E, RE, $E MAPK #
FETETE TR, SCHRER ITGILAZ R, E— A
RAME AW, HULRFEE, ERK 15538 5 A =2
WG BN H 2 5 2R 5 5 % M O 1 g B 5T
F2P7 . CREB fE ERK FU#AYH 244 IR 8 1
JEIHAE I 26 R G0 8 B 2R3A 1 . MAPK 5 %
Ja vl fih % CREB B§fRfk, #mSS5aidk . ok
FE SR B Rk CREB AN AT 4 5
ST YA TE AL AL RE, 2 ERa i ERK 38 #%
JHIT E, KPR BRI ERK 8 i R 1L
CREB #IG ZFINGER A, |z S 54N /i
W, IR R A R RGO E Y B
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B, ERK BN 0 R IS FSH 4 o iR i & K
EFE YIS AR R, FAHHKR
TR E HZU p-ERK, p-CREB 3 H &k
o AR, LA 22 4 R i R e 2 A e 7 e 2L K
R, CHFEUES, BARZH T MG R
¥ynl i@t EIE p-ERK fil p-CREB ik, M3 FER
HRAS, $28 E, KV, SR I 4 28 W 25 A AR AE
ARDSST D ARG R G 2 — 5, X % W Bk
WA BE T 3 #5% MAPK/CREB {5 5 #%, 78 € 2%
Rl 4 2 A2 B AE It J b R AR VR

ZE L RTIR, BRI RO B E R TR O RR
M E, KF . FEE FSH K, Bt &=L,
FEWR TR T, AR I P R R T A I A G A
T 2% fife Pl 446 26 W0 255 5 AE bk, bl 5 A
MAPK/CREB il f JCHE R [R5 | SESRE a8 2 %
PIFHIG . ASHFFE DS 43006 £ B H 7 T il R0T6 7 1Rl
s 2 LA AR AR FBLAL, A I R 3R AL T 4K
Wi, KRG ZHFEHA, P HITEHRR
J5 SBCARIR YT Bl 4 2 25 B AE IR 2 HLA
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