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# et SD K KA A = & *F IR (n=10) Ar i 8540 (n=40) , #HE20 K F RN E B ke[l mg/(kg-d), %421 d]#9 F ik sk 5
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Study on Improvement Effects and Mechanism of Guizhi Fuling Pills on Phlegm-dampness Type PCOS
Model Rats

YU lJingwei" °, ZHONG Xiaoying’, ZENG Lei’, ZHENG Yongxia' (1. Dept. of TCM Gynecology, He Xian
Memorial Hospital of Panyu District of Guangzhou, Guangzhou 511400, China; 2. Science and Technology
Industrial Park of Guangzhou University of TCM, Guangzhou 510445; 3. First College of Clinical Medicine,
Guangzhou University of TCM, Guangzhou 510405, China)

ABSTRACT OBJECTIVE: To study the improvement effect and mechanism of Guizhi fuling pill (GZFLP) on rats with
phlegm-dampness type polycystic ovary syndrome(PCOS).METHODS: Totally fifty female SD rats with regular estrous cycle were
randomly divided into blank control group (n=10) and model group (n=40). The model group received letrozole
intragastrically [1 mg/(kg-d), for 21 d ] to induce phlegm-damp PCOS rat model. Forty model rats were randomly divided into
model group, metformin group [positive control, 0.135 g/(kg-d)] and GZFLP low-dose, high-dose groups [4.49, 17.96 g/(kg-
d)], with 10 rats in each group. Each medicine group was given intragastric administration, once a day, for 30 consecutive days.
Blank control and model group were given intragastric administration of equal volume normal saline.After last medication, oral
glucose tolerance test (OGTT) was used to detect the level of blood glucose in rats at 0, 30, 60 and 120 min. ELISA assay was
used to detect the levels of follicle-stimulating hormone (FSH) , luteinizing hormone (LH), estradiol (E;) and testosterone (T) ;
body weight, the weight of uterus, bilateral ovaries and paragonadal fat were weighed. HE staining was used to observe
morphological changes of ovarian tissue sections. RT-PCR method and Western blotting assay were used to detect mRNA and
protein expression of CYP19al in ovary and Glut4 in uterine. RESULTS: Compared with blank control group, the levels of blood
glucose 30, 60, 120 min after intragastric administration of glucose solution as well as serum levels of LH, E. and T were
increased significantly in model group (P<<0.05); the body weight, the weight of uterus, bilateral ovaries and paragonadal fat
were increased significantly (P<<0.05); the volume of thecal cells increased significantly and showed spherical shape; the mRNA
and protein expression of CYP19al in ovarian tissue and Glut4 in uterine tissue were decreased significantly (P<<0.05 or P<<0.01).
Compared with model group, above indexes of administration groups were improved significantly (P<<0.05 or P<<0.01) ; the
thickness of theca cell layer and the volume of theca cells in GZFLP low-dose and high-dose groups were also improved.
CONCLUSIONS: GZFLP can up-regulate the expression of CYP19al in ovary and Glut4 in uterus, so as to improve the abnormal
glucose metabolism in phlegm-dampness type PCOS model rats, reduce insulin resistance, lower serum estrogen levels, and reduce
the degree of polycystic changes in ovary, thereby playing a role in the treatment of PCOS.

KEYWORDS Guizhi fuling pills; Phlegm-dampness type polycystic ovarian syndrome; Insulin resistance; Aromatase; Glucose
transporter 4

Z % O 3§ 25 & {iE (Polycystic ovary syndrome,
PCOS) &— Rl WL N K ALER AR ik T35 B
KB W, LLON S I e A A SR O ERE , £
PEA FRE P HEOD AT | S b 2 MAE | 55 5 2 I RE T
JREFN O B 2 PR A SRR B IR IESE , 95 Ak
fii(CYP19al) % b a8 M 4(Glutd) I H LU &t
iR A I il (MTHFR ) 48 56 5] 19 32 18 A8 46 5 PCOS 1 & 9
B —5E HA SE 9, PCOS By Ak & 95 38y 8% ~
139", = SFEOCHEINPE AR 22 de 1 WA B[R, I RE B %
Bl 2 UG RAG O IR | B9 598 S5 A R E
B B BTN, PN & PCOS 1) 32 25 [H]
2L SRR R A EE PRI R R & A
R, L WA PR S R, B E
IR, R, PCOS IR RIA YT 22 LACk S8 e 5 4K
BT PN AR K S A S

BEAR RS AL IR A (4 B g Y i 2 il 44 )y, ph R
K ARZE AT B AR AL, T T AR R
WRIIRTT o I RIRIE S , BRI S LA TG M AL T
TR 2 T34, B 1 o Jk % 25 ARURR A DR 9% i S 1o
PSERIANE SN & i N 2 RN i
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TR ZE KA NI AT 0035 B0 S D RE 4R W AT IR AR
X PCOS il Je A B A I, B, B AT AR A Rk
FEARZS L5 B BRI T PCOS TiF A5 Ik 2R 7E — R I BF 9T
S, AR D) S S50 R SR, DAL £ A R
K INERIE 2R AR L B BLH 20 CYP19al A7 g 4l
21 Glutd [ mRNA S8 1R IBE ML TR RS
FUXF R T PCOS K B e A I B T REMILA, S kEA
TREE AL R I R L S 04 A

1 #7F#l
1.1 88

XMark Ui #7{% (34 [E Bio-Rad 3 ] ) ; PIDRed 96 %
A W4k =X i (PCR) ¥ 34 4Y (7 [&] Biometra 28 Al ) 5
RM2245 BRI K] 7 L (b 5t 513 AR AT FR 2
] ; EG1150 FUALHEHL . SM2000R FI 47 it 5h = 4] H- AL
(T Leica A F] ) s BX-2 A1) B335 ( H A Olympus 2
Al ) 5 Quintix Y 1, - K ({8 [E] Sartorius 23 7] ) ; CF10 %Y
4 A ST (DR 4G B ) ) 5 ZF-208 FUEEAS
AR Z 50 (I E AR FRA D .

1.2 #ARE5RF
FERAR S AL (I B 7 R 25 A BR 2 A, LS

HEEZG 202145 32 5 1



A14000011996, HiA% : 2.2 g/AL) ; —HI XUIK A (h 2E | i
it % 5 254 PR AL S B14202013163, #L A% < 0.5
g/ B ) s ok Al B (VT 9518 Sy B 25 A A R vl L b
A14202157792, Hik% : 2.5 mg/ i) 5 B L4 4 2 (CMC,
TR AR AT PR AL 315 : H19991223 ) 5 SE4HT K
FLCYP19al BUogREHTIAR  SEHTR B Glutd BT PR  F
PO BT T P -3- W 1R i I (GAPDH) B vg BT A B
MRt S ALY B R0 9 5K RS 2 3R 11 G (IgG) —
Pe OB AT LA R K BRI B 3 A i 3R (FSHD L KRR
BARAE B ER (LH) R BUEEER (T) L K FUME — % (E.) i EX
A % W B (ELISA) 1 %2 3 77 4 ( 3% [& Thermo Fisher
Scientific 23 ) , It 5 : 22944764 , 20441354, 22142129 ,
23865472, 23841657, 23461810, 23667503, 23579014
23248655) ; Trizol ik | . ECL b2 & Gk 6 .+ ki dk
B IR BN -SRI e B i FL 9K (SDS-PAGE ) i £ . — W
W H iR (BCA ) £ FH 2 300 £ (56 18] Peprotech 24w, it
5:021468,022324 ,002344 ,224677) ; ) % sk F) & (H
7% Takara 23 ), b5 191334CC) 5 SEHFH¢ G E T -PCR i
7 & (3% [ AB-Clonal 28 7] , it 5 : A4376) ; HA K544
SRy M Al sk S0 2 RS K ik .

1.3 zh#

55 HUS4E SD KL, SPF 4%, 10 JA IS , e | 4 i
200~220 g, H1J M BE 24 R SR sy oD AR BE B
A PR AR IE S 5 - SCXK () 2018-0034], 5h¥) b I i
H(22+2) C HMIXFREE R 50% . ABFFEHAZT M=
ENE S L7 o8 e AR G E 1 R (8

2 FHik
2.1 &
H4 55 HOR BRSGIE R IRIFR 3 d, W [A] PR DUSORL R AL |

HHRYOK, I8 H Il RATIHE IR A K2, e B
5 FEDI LA R K R 50 Rtk AIE RS2 . 7650 AL
KR HBEHLIME 10 HAE A2 X ERAL (n=10) , 53 41 40
SUWE MR (n=140) . HERIZ KRR FE 5 R dmi[ 1
mg/(kg-d), LA 10 g/L CMC IR il % 25 1% 2% 21 d K
SHENT PN PCOS AR | 25 1 HE 2 [R] 925 K Bl 1 45
i 10 g/L CMC ¥, B AT 4 mL/(kg-d)™, F
TR 21 KA, K K BRI vk i, A FRe Bt
FALAAE e 22 sl R, DU Ry s Al )
22 HHESHRY

W 1A T 1 40 AR BRUOR FHBEALEC - R 1 BEAL4)
SRR | T HOSUNRA [FHAE XS BE L 0.135 g/ (kg -d) , #H
TN A 751 2 ORI A A AR LA e 7 4 [4.49
17.96 g/(kg-d) , 43 FA S F G & A 1,465, A4
10 H o 3R R 56 2 R4 20 dl K T LR HE W 45
25 (254 LA BRER /K TC i AR . 2590 , BER 1R, i 2245
25 30 d; 25 11X R ZH RNARE TR 20 A BRIl 3 1 S AR A P
K.
2.3 OREEEN =L

KRB HGEHR G, FHKBEEE ALK 120, 885

hEHERE 0 EEnEE1E

Fie 2 g/kg (IR WE 1) 15 50 % BAME R /il 1E
P 5 A7 (0 min) FN7E B J5 30,60, 120 min i}, Tk U #
Jok B, >R F GOP-POD 2 i 74P IHE 4> | 3l 3 At A H il
TE K BRAY LA K
2.4 KREBREF 0 & A B =K ERN
1l o 2 AR T S B 45 TR 24 h e T R RS £
NASIK 12 h, WK OH T R AR T A SRS IR A
10% KA SR F FLRRIE , IR BE S #8 AR . 1A
L2 000 r/min 5.0 10 min, 43 & M3 , K F ELISA 346
D35 H FSH LH  E. T 7K, HLAARERAE 7™ 4% e RERH L
A S UL BT
2.5 KRFESHRENEIINEAARSENE
BRI , R BRUDA SR i F AR BE , 51 1 B 543 15
B ORI B MR S2R  , VE R A PR T IR e .
H—2 B LA 20, 10 9% PP 2R Th MK 1] R V1 g A
WAL R AR T LU LR V) R (JE B 10 pm) , PR
KA 58 IR AR -0 21 (HE ) Y 8y, LA Fp M e
A TR B T K RN B S4Bk, & F
FILHZE T —80 CUKAR FPARAE , .
2.6 ARINEALAPRCYPI9al FIFHHLAT Glutd B
mRNA FiE 7K F A&

K RT-PCRIEZA TR . 43 5IFR K FRLP 52 21
AT E LUK 29 100 mg, BIFES , R Trizol WA H2HAH 41
MURNA, I 3005 £ 4515 cDNA. &% E )5, UL cDNA K
AT T RT-PCR Y 3 . SR WA & (320 pL) : SYBR %¢
FEYR10 uL, b R IES 9145 2 ul, cDNA B4 4 uL, Jo
iR /K 2 uLo JZW 2502 94 CZ8 1 1 min, 60 CiE ‘k
30's,72 CIEMP 1 min, T 45 MEH ., L GAPDH NI
Z, RH 27 B R RO 4121 CYP19al FIFF
H LU Glutd B mRNA £k K- 519158 K=K
&1,

xR1 SIVFEIRFFYKE

Tab 1 Primer sequence and product length

HRAH Ebulgl FHIKIE bp

CIP1%l Fi#:5'-GGGGAAAAATCCGCACACACY 138
T 5 -AGTTTGCTGCCGAATCGAGA-Y'

Glut .5 -AGGCACCCTCACTACCCTTT-Y' 106
5" -TTTCCTTCCCAACCATTGAG-S'

GAPDH Fif#:5'-GGGAGCCAAAAGGGTCATCA-Y 78

Tif:5'-CCACCTGGTGCTCAGTGTAG-3

2.7 AKRINEALARCYPI9al FIFHHLA T Glutd B
EAREKTER

K ] Western blotting 3 HEA 7RI o 43 531 HOR L B
B VRN TR L 20E o, A SR Al H 7 0 24, AR
J5 L 12 000 r/min 5.0 15 min, BU W, % FH BCA 32
ER AW, B 5 min Z8PEJE B30 ng AT
SDS-PAGE, #& J5 LAfE it (100 mA, 2 h) HL % 28 B — 9
L Jg (PVDF) I 5 FH 5% AR WA T2 A 1 h s,
A CYP19al .Glut4 .GAPDH —¥Ht (FiBs A 1:1 000),
4 CHFR IR ; LA TBST 22 M BEMSE 3 K, A —Hi (R
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JE 7 1:200) , Z R IFH 1 h; R ECL Ak ~7 1 & 8 (4
Jei B G R G % . SR Image) V 1.8.0.112 4]
B HTARAT BEA T 20 B, LA A AR 8 4% 5 N2 GAPDH
R IR B Z L3R HAREE MR-
2.8 FitFEFH*E
K HH SPSS 25.0 B PF AT Bt /M o A7 G IEZAS S0 Al
TR ER x £ s FOR , 241 8] FUBCR FH R 27 2253
M, LI P L AR HT LSD K . P<<0.05 % 7n 22 5% A
Aot rE L.
3 HR
3.1 KREBAEEAE R MAEK TR
FEVHE 5 4 A WA BT (0 min B ), 4% 4K B2 i) o
BEKF LA 2e S g L (P>0.05) . 1% H
HIHIAR 30,60 120 min R, 15758 UG BRZH LR, BT 2H
K BRI 7K P35 88 T (P<<0.05) s AL Ho g, —
P RSUICEEL A A2 ALAER oy ) e 2L K R 7 - 42
FREAR (P<<0.05 8% P<<0.01)., ‘5 HIBUIRZ Fods, kA
AR5 U g 0 ek 2 DA Bl 4 LB A - D 2 B I T
120 min i B E AR (P<0.05) . SRR AUR 41
PO, REACAR 2 L 771 2 A Bl ) I /K1 748 R B
ZSE G4 L (P>0.05) . £-41 K U 5 8 A
VWA T I B i) IR AP A I 28 SR DL 2.
F2 FBAAXREBHEERRARR R MK TR
MEER(x+s,n=10)
Tab 2 Blood glucose in rats of each group after intra-
gastric administration of glucose at different
time points(x +s,n=10)

415 () min 30 min 60 min 120 min

7 FIRT R 4614023 7024033 6054024 448+0.32
st 463£0.19 889+0.14° 760£0.14° 574£022°
A 4584014 75040.15% 6534024 4794036
BEESIUGIRA 4322013 7824020 6951025 5132034
BHISIUERRA 4552016 734+0.13* 6494026 44640317

TR 52 (X IR U, P<<0.05; 5 A 4%, *P<<0.05, “P<
0.01 ;5 — HIXUIRL He 45, “P<<0.05

Note: vs. blank control group, *P<<0.05;vs. model group,"P<<0.05,
#P<<0.01;vs. metformin group,*P<<0.05

32 KRMFEHSEHEKERUER

22 K UL 75 Hh FSH /KK 22 53 3 o 48 32 75 X
(P>0.05) . 525 X} B 2H b B, A5 780 2l K BRI 3 op
LH.E, T /K2 5T (P<<0.05) ., SHERIZ Hde, —
FF XSG 2L R A Al K 8 UK e 791 o 4 K L 37+ LHL
E.. T K V-4 58 2 FAK (P<<0.05 3% P<<0.01), H4 2594
Z ] R EAR K 22 R G 8 L (P>0.05) . 4%
ZH K B HP FSH  LH \E, T 7K PG 25 5 0L 36 3.
3.3 KREFREFMAFEERERNLER

Ejas [0 IR A e, BB 4 R R A R D R T
BB 55 AR 7 o 4 B i (P<<0.05) . SRR
A, — FFOBUNICZE A AR AR 25 AUAIKG L v 7 R R 1
Jo b AR T e IR 55 7 I e 34 . 2 AR (P<<0.05)
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*3 HAKXRMFEF FSH.LH E..T/KERNLER
(x*+s,n=10,pg/mL)
Tab 3 Serum levels of FSH, LH, E, and T in rats of
each group(x +s,n=10,pg/mL)

45 FSH IH E T

25 FIMERAL 3625034 3135011 127025 238+0.14

il 3744028 3.79+0.14° 1.74+0.19° 295£0.12°
ZHnA 3674025 337£0.15% 140£0.18* 241£0.16*
ERESAKAES 3731022 3514020 1554023 2745013
BRI AEARL 3651027 3.24£0.167 1374022 23820117

TE 928 PO BT R4, ~P<<0.05; S BETIAT L 44, "P<<0.05,"P<
0.01

Note: vs. blank control group, *P<<0.05;vs. model group,“P<<0.05,
#P<0.01

HA 25 2z 0] FiR g Rk 22 2 e ge it 2 (P>

0.05), A ZH I BUA BT LK B B 78 MERR S5 i i ot
HAINER R 4.
F4 BAXRBREURINE 75 HIRZERRE

KR (x£s,n=10)
Tab 4 Body weight and the weight of uterus, ovaries
and paragonadal fat in rats of each group (x +

s,n=10)
45 R kg Ui g g PRl g
7 FOHTRAL 028+0.02 0.08+0.01 033+0.12 224073
A 0.44£0.05° 0.19£0.04" 048£023" 3674046
gt 0.35£0.03' 0.13£0.03 0342022 3235047
ERISURRIRA 0362001 0154003 039025 3284051
BRI ARARE 0332002 0.12£0.02° 035£0.16° 3142062

T 525 P BRI He g, * P<<0.05; S TIY] A, *P<<0.05
Note: vs. blank control group, “P<<0.05;vs. model group,’P<<0.05

34 KRIPEHALARTENRER

25 0T HEZH K FRU B v S A4 i J 2 G388 2, B9 Y S 44
RTINS AR 5 WS 2H RN — Y SUBIRZH K LB 34 A 20
i 2 457 P S TR, O 9 g AR B S 3 R SR R EROE
FEARCARZS IR | 1o 791 e 20 K SR B9 9 B 4 2 I AT
JE (R AR | FOSUNRZEL A HL T8, B v B 4 AR AR AR
WA T2 X HRAL R AU | — I OSUIRAL 22 [A] . 454K
SR B2 4N HE Ye (o gh LR 1,
3.5 KRIPEALDH CYP19al FFEHLAH Glutd B
mRNA FIAK T4 L5 R

528 PO REAL e A, B Y A1 K R B 2 4
CYP19al FIF 5 412 rf Glut4 i mRNA ik /K EH 5%
FEAR(P<<0.05) . SHERIZH oA, BEAARZ ALK R iRl
ZH R B OP &L 20 28 R CYP19al #1554 44 v Glutd 1)
mRNA kK- i 2 T+ (P<<0.05 5% P<<0.01), H 4%
YA Z 0] ER T bR K 2 5 Gt e L (P>
0.05) . 541K IPH 42 % CYP19al F1+"F 414!
Glut4 i mRNA F iRk A 25 S L3 5.
3.6 KRIPEALAF CYP19al FFEHLAH Glutd 1Y
EARIKKERMER

RN E R R WA S E N W A
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EERURES L ) i

1 HEXRIPEAREHE(HERE,x200)
Fig 1 Micrograph of ovarian tissue of rats in each
group (HE staining , x200 )

®b HAXRIMEALAS CYPI9alMFEAHR
Glut4 ) mRNA RiEK FHEMER (x £5,n=10)
Tab 5 mRNA expressions of CYP19al in ovary and
Glut4 in uterus of rats in each group(x+s,n=

10)
415 CYPI19a] Glut4
IR 1.01£0.03 103£0.12
g 042£0.02° 087+0.13°
ZHAAL 074003 1.16+015"
FERAEA UG R A 061+001° 094£020°
PRI LRl il 090+0.02% 121£0.16”

T 945 P B2 LA, P<0.05; SRR LA, *P<<0.05,%P<
0.01

Note: vs. blank control group, “P<<0.05; vs. model group,”P<<0.05,
#P<<0.01

CYP19al 15 241 41 Glutd f 55 1 2618 K -1 i 5 %
fIR(P<<0.01) . SHERIL] LA, BRI FUR | 7 4]
1 HOSUNRA R ROBR S 41 20 CYP19al FIF-H 4141
Glut4 1) £ 1 35 K1 8 3 F+ 55 (P<0.05 5% P<
0.01) , I HH: AR 2 AL A9 1 F A & 30k R ((P<
0.05) o SHEBLREE AU 20 b, — H SUIA A A
RZEE AL R A R FE bRk 2 A Gt X (P<
0.05) . 541K RO H 421 CYP19al Al 441
Glutd {8 1235 LUK B LI 2, B P 328 /K PR 245
W6,

hEHERE 0 EEnEE1E

CYP19al ~sm— 10 kDa
Glut] - — R  — S | o

GAPDH < < - s —Smms—— |0 kDa

25 I IR AL R T HEUIRA %ﬁ?f};’%’; ﬁﬁifg?
B2 RVAKXRIIMWEHAH CYPIOal I FEAHE
Glutd IE B RIZEKE

Fig 2 Electrophoretogram of protein expression of
CYP19al in ovarian tissue and Glut4 in uterine
tissue of rats in each group

®6 HAXRIMEHAAD CYPI9alFIFEAHA
Glut4 B B RIAKFEMER (x £5,n=10)
Tab 6 Protein expression of CYP19al in ovarian tis-
sue and Glut4 in uterine tissue of rats in each
group(x+s,n=10)

i CYP191/GAPDH Glutd/GAPDH
2 HATIRA 2534035 467105
fg 0854124 126123
Ui il 21642087 271+ 104
RS AL % 1152 1.65° 154£172°
FERS AL 218% 177 2834156

5% [LIXTH?&QE[:E? “*P<<0.01; HEAAT 4L, "P<<0.05,7P<
0.01; S EEALR 2 LT B4 L gL, P<<0.05
Note: vs. blank control group, * * P<<0.01; vs. model group, "P<<

0.05,"P<<0.01;vs. GZFLP low-dose group, *P<<0.05
4 g

PCOS VE M AR & UL I N 43 I ZKALLE A, A A%
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