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W E HB: A4 K TR A 2 B IS % S4E (polycystic ovary syndrome, PCOS) /)N B &
TR B EAURRE B TL, FEA#. TRMEY (dorsal root ganglion, DRG) H B B} % {A B fiL
HFEBBTA | (transient receptor potential vanilloid 1, TRPV1). Fae4 2 2k KA < ik (calcitonin gene related
peptide, CGRP) F& ik By %7, #it PCOS /N BAE R R R B e E L. ik 32 A UEM ICR /MR,
VAL A B, BEAA. AR uA. WAH A, AR, RAXG AEFNF XH &
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J& % 3 X, J von Frey M &/ RARFEA B KX U XA 1 8; HE 282 NI £ A LR BT A;
FEAWEE. REKAFERNES. DRG ¥ TRPV1 X CGRP £k AKF. GR: HGxt@aths, #A
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AU, B4R TAREABAMEANBRERLE BRI, R TAXKBEAREEA T, S8,
DRG ¥ TRPV1 % CGRP & ¥ & A 1. # # % TRPVI/CGRP 3t % % ) % £ £ {%. DRG # TRPV1/
CGRP XL 4MH D . &Eib: WA B A5 X T #& & PCOS /MR K T A KA S AR BE, ¥
W PCOS /M RARERHMIALR, HAEAMNFI TES T TRPVL. CGRP M7 % BkAH K.
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Effects of electroacupuncture on mechanical pain threshold and expression of TRPV1 and
CGRP in mice with polycystic ovary syndrome *
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Abstract Objective: To observe the effects of electroacupuncture (EA) at Guan Yuan (CV4) and sensiti-
zation point on the mechanical pain threshold of CV4 acupoint and sensitization point and the expression of
transient receptor potential vanilloid 1 (TRPV1) and calcitonin gene related peptide (CGRP) in T};-L, segment
spinal cord and dorsal root ganglion (DRG) in mice with polycystic ovary syndrome (PCOS), and to explore
partial mechanisms of PCOS mice model body surface sensitization. Methods: Thirty-two female ICR mice
were randomly divided into control group, model group, electroacupuncture (EA) Guan yuan (CV4) group and
EA-sensitization group, with 8 mice in each group. PCOS mice models were intragastrically administered with
bisphenol A, and the control group was intragastrically administered with corn oil. EA-CV4 and EA-sensitiza-
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tion point, 20 min a day, for 5 consecutive days, a total of 4 weeks. On the third day after the EA, the mechanical
pain threshold of the sensitized point on the body surface and CV4 were measured by von Frey. HE staining was
used to observe the pathological morphology of mice ovarian tissue. The expression levels of TRPV1 and CGRP
in spinal cord and DRG tissues were detected by Western blot and Immunofluorescence. Results: Compared
with the control group, the cystic dilatation and atresia of ovarian tissue were increased in the model group, and
the mechanical pain threshold of CV4 acupoint and sensitized point were decreased, the protein expressions
of TRPV1 and CGRP in the spinal cord and DRG tissue were increased, the optical density of TRPV1/CGRP
co-expression in spinal cord was increased, and the number of TRPV1/CGRP co-expressing cells in the DRG
was increased. Compared with model group, the follicles and luteum of the EA-CV4 group and the EA-sensitiza-
tion group were well developed, the mechanical pain threshold of CV4 acupoint and sensitized point increased,
the protein expression of TRPV1 and CGRP in spinal cord and DRG tissues were decreased, the optical
density of TRPVI/CGRP co-expression in the spinal cord were decreased, the TRPV1/CGRP co-expres-
sion cells in the DRG were decreased. Conclusion: EA-sensitization point and EA-CV4 can increase the
mechanical pain threshold of CV4 acupoint and sensitization point of PCOS mice, and regulate the body
surface sensitization of PCOS mice. The mechanism may be related to the down-regulation of the abnormally
high expression of TRPV1 and CGRP.

Keywords polycystic ovary syndrome; acupoint sensitization; mechanical pain threshold; transient receptor
potential vanilloid 1 (TRPV1); calcitonin gene related peptide (CGRP)
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MBS IERESE 2 FhIERAE, X N A5 5
=AW Y. PCOS KIFHLE A&, W
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(3) Western blot y& A5 /I B3 F5 8 & DRG 2H 21
H TRPV1. CGRP HHH K ZE: WHI 4 A /MR
HE (T),,-BEHE (L), 75 BEA 8 /2 DRG 4141, RIPA %
fif R E 20 min, EHFSBEE 3 X X6's, 4 CEL
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5ug/mle FH 5% W46l 15% 5 B IE#E4T SDS-PAGE
HLYK, FEUKSE 5K B 1 #5 2 PVDF 5 iR 3 ]
2 h, TRPVI $i {& (1:2000). CGRP #i {& (1:1000),
4°CHEE TR, HRP —Fi (1:10 000) EiRFEHE 2 h,
TBST #EfE 10 min X3 %, M ECL K6, b2
KAHAGA ARG, Image Pro-Plus 6.0 2 HT % 2% 7
(K FEME, TRPVI. CGRP K JEAE 5 B-actin ¥ LLAH
YE2N TRPV1. CGRP MHXfFiA &, &2 EE DA R
PR — A

(4) i R a Yty Il /s BHF 6 % DRG 4
21 TRPVI/CGRP fH M L K ik R H R 4 H /)b
B To-L, TP BOA#E & DRG 44, L RHWEEHEC G
TEWERE FE LK, OCT AR, VKR F MUY F
(16 um). FH4 3%0 TritonX 100 [15 fiE 3 1A 2 h,
TRPV1 (1:500). CGRP #if&k (1:500) —H1 4 CHFF IS
W, %P0 (Alexa Fluor 488 I3/ B, 1:400;
Alexa Fluor 647 J'$i%, 1:400) #EEHFH 2 h, DAPI
Yuk% 5 min, PBS ¥k 10 minX3 5 EH, 56 RIM
BEl% Fr» Tmage Pro-Plus 6.0 4t i1 3:3%1& TRPVI/CGRP
SN2

6. Giil== i

SPSS 25.0 #ATHIR ST, TR TSR +
FRUER (X £SEM) R, 2 A1 ek R & 7
ZENT, TTZESEIT, PP LLEGEH LSD R, Ji%E
ANFFEF, K FH Tamhane's T2 6536, P < 0.05 NZE R
Bah5E L.
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41 5 T0 7 S AL AR BB R TR (P < 0.05. P <
0.01); FLAF GG FI AT SO A LU 22 S B Gt
B (WE 2 .

3. FH/ANR T,-L, 11 BOHE #. DRG 4 2
TRPV1 Jz CGRP & H&iALLE

xR i, BALAE BE4L 4% TRPVI K&
CGRP B HARIBRE TR (P <0.05. P<0.01). DRG
41 TRPV] . CGRP EEARIE R F T & (P <
0.05); SIERIAIALL, HEFSCICALA AL 4 H
6. DRG #4147 TRPV1 K CGRP & AR IA ¥ [F
ik (P <0.05); HLEFIIOAH S BEHEIL A LR 22 7
GiitEE L (LE 3. 4)

4. FH /N R T-L, 17 B A #E. DRG 4 41
TRPV1/CGRP [HPEIEFRIA LA

5ok BEAH b, B R 41 BE. DRG 41 4

NP SRAA SURAS HER
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TRPV1/CGRP fHPE LR IE R EFHE (P <0.01. P<
0.05); SR LT, WA CIud K e BUL AL
#&. DRG #H % TRPVI/CGRP [ 1t 3L ik B3 B¢
ik (P <0.01. P<0.05); HEXITHMAE LA
bz g L (WK s, 6) .
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HEEA M, THEI. ZFFEIIEE PCOS [ gAY
FHIE, PCOS /I 22 28 I A 3V O 0 0 ol 2 18
RG> U, AHIE 7T X /N B O S 41 413 AT HE
gefty, RIUBTIA /N O SAH L RMEY 5. PP
YRR RN, O TE K BT R 4 N BR P S

E1
NEOPEASHE G, EEHELIR NIER I, HOESKIUROEER, A OES IR O BN, RO
SR ABRAIHLZ, A7) =100 pm
Fig. 1 Comparison of histological morphology of mouse ovarian tissue
HE staining of mouse ovarian tissue, blue arrows indicate normal follicles, yellow arrows indicate corpus luteum, red ar-
rows indicate atresia follicles, and black arrows indicate the granulosa cell layer. Scale bar = 100 um
A B
O Con 1 PCOS O Con B PCOS
H EA-CV4 W EA-sensitization H EA-CV4 W EA-sensitization
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(A) BRI BE RS (B) 41/ BB i B R L AL
#P <0.01, SXHE4MEL: "P<0.05, “P<0.01, SEALIHALL
Fig. 2 Comparison of mechanical pain threshold in mice (72 = 8, X £SEM)
(A) Comparison of pain threshold at CV4 acupoint in each group; (B) Comparison of pain threshold at sensitization point

in each group.

#*P < (.01, compared with group control; *P < 0.05, “P < 0.01, compared with group model.
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INERBBEAL S0 TRPVL K CGRP & ARIL LS (72 =4, X £SEM)

(A) TRPV1. CGRP Fll B-actin Western blot 5415 [&l; (B) &% 2H/N VBB R TRPVI A RILLE: (C) &40
BUEBEH 2 CGRP B AR IA AL

*P<0.05, **P<0.01, SHHAMLIL; P<0.05, SHAAM L

Comparison of TRPV1 and CGRP protein expression in mice spinal cord tissue (72 =4, X +=SEM)

(A) Representative bands of TRPV1, CGRP and B-actin in Western blot; (B) Comparison of TRPV1 protein expression in
spinal cord tissue of mice in each group; (C) Comparison of CGRP protein expression in spinal cord tissue of mice in each
group.

*P < (.05, **P < 0.01, compared with group control; “P < 0.05, compared with group model.

B C
O Con PCOS O Con PCOS
W EA-CV4 B EA-sensitization B EA-CV4 B EA-sensitization
2.0 2.0
EA-
Con PCOS EA-CV4 sensitization * *
1.5 T 1.5 T
[ S s w96 KD £ , £ ,
) # ®
[ — . [14KD = £ 40 #
z o
|— —— — |43 KD % 8
0.54 0.5
0- 0-

/N DRG A1 TRPV1 f CGRP & [AKIELLE (72 =4, X £SEM)

(A) TRPV1. CGRP il B-actin Western blot 25 5| [€; (B) %41/ DRG 4141 TRPVI B ARIELLE; (C) %4
/I DRG 421 CGRP 8 A 41k HAL

*P<0.05, SAHAAALL: P<0.05, SEAIZALL

Comparison of TRPV1 and CGRP protein expression in mice DRG tissue (72 = 4, X =SEM)

(A) Representative bands of TRPV1, CGRP and B-actin in Western blot; (B) Comparison of TRPV1 protein expression in
DRG tissues of mice in each group; (C) Comparison of CGRP protein expression in DRG tissues of mice in each group.
*P < 0.05, compared with group control; “P < 0.05, compared with group model.
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/NRABELLZ T TRPVI/CGRP HE 8B 0% FE L (72 = 4, X £SEM)

(A) NRAAHEH A TRPVI [z CGRP FITERIEE (ot tir) , AR =100 um, ZEEAbRic TRPVI, 214
Frid CGRP, #HMfutZ i brid, A0 k"~ TRPVI/CGRP BT LE L, (B) & 41/ TRPVI/CGRP %Kik
T UL

#%p<0.01, SXEAMLL: P<0.05, “P<0.01, SHAILAM L

Comparison of the optical density of TRPV I/CGRP co-expression in mice spinal cord tissue (72 = 4, X £SEM)

(A) Positive expression of TRPV1 and CGRP in mice spinal cord tissue (immunofluorescence staining method), Scale
bar = 100 um, TRPV1 is marked in green, and CGRP is denoted in red, the nuclei are marked with blue, and white arrows
indicate the positive co-expression of TRPV1/CGRP; (B) Optical density comparison of TRPV1/CGRP co-expression in
each group of mice.

#*P < 0.01, compared with group control; “P < 0.05, “P < 0.01, compared with group model.
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/B DRG 414U 3L 15 TRPV1/CGRP 41 $ L (72 = 4, X £ SEM)

(A) /N DRG 441+ TRPV1 & CGRP fHMERIAE (gt detaiz) , bR/ =100 pm, ZEE4RIC TRPVI, 40
fubrid CGRP, HMMAZHE Gbrid, AEFkRA TRPVI/CGRP JLRIA; (B) #%4H/NRILEKL TRPVI/CGRP
i B b

*P<0.05, SHHAAALL: P <005, SEAZALL

Comparison of the number of cells co-expressing TRPV I/CGRP in mice DRG tissues (72 = 4, X £SEM)

(A) Positive expression of TRPV1 and CGRP in mice DRG tissue (immunofluorescence staining method), Scale bar =
100 pm, TRPV1 is marked in green, CGRP is marked in red, nuclei are marked in blue, and white arrows indicate cells
that co-express TRPV1/CGRP; (B) Comparison of the number of co-expressing TRPV1/CGRP cells in each group of mice.

*P < (.05, compared with group control; “P < 0.05, compared with group model.
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Z SN2 CGRP J¢ UF 841 CGRP PH ¥ # 48 41 4
I P, CGRP F ik R AT 8 aed SR BT e 22 AR A
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KAF P, il i TRPV B 73 18 41X PCOS
9 N HR MR AT PR SR B SR Ca I, AT
3 PCOS i N AR P BL_EWF 778 CGRP.
TRPV1 25 | PCOS KR A # L 2. PCOS /MR
EB sl FEEF T T o-L, FBE BT AR XI5,
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PR YEE R MR N R G AL R, B
FA A 2 PR 4 T I A AL AR O B AR AL T B A B
Az, ARG E RO A N AT 5] & AT AR L P,
TESREIR KB AL R, DRG 21419 CGRP B P4
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RIEMW L fEARV TR, SR, i)
AU T, L, T BE %6, DRG 4141 TRPV1. CGRP
Fik KV S TRPVI/CGRP 363k o' %5 i 19 B 2% Tt
&, W TRPVI JE I8 #35. CGRP B i, 5l
FEC A4 R MWLM R A, AL B e Mo HLEF T R
K58, DRG 414174 TRPV1. CGRP Fik /K
*F J« TRPVI/CGRP FH % 3t % 15, £ B TRPVI.
CGRP £ 5 PCOS /) B AL B H 4 HLk), %ot
T ST R BT B8 T-L, 1T BUF#E. DRG
i TRPV1. CGRP £ ik T % TF & %, B & H 4
M PCOS /MR A ZUREIEE, ot/ ik
R BE R T, T-L, T BCEHE. DRG 414
TRPV1. CGRP Fik &3 T, H#t— DUl B 7UALR
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