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JEAL, GELIE', dmm', BAFICC, EE, AWML, FARF, WA, MR
LR R S A AR, WA T IR B 3005, 4102085 2. PUJIIA AT — AR B

[(FE] BH KEDRARERFBFGT4AR XM, T2 KA RS IR B R IEB A 69 7T A 4E A ALH)
FHix 39 RSD K RAFMAS AT R, A 41404 13 X, A A Fe4t R 240 K R A R AR H & KR e
S B EMGARA, B, ARlAXRMIEAR TR RAT XM R, B4H30min, H 15 mintk
BELR, CRANEE, EAR TR, HRER 120 BT R, AL MY RA R, TAPRIAT. 4R B S ATAY
Z R MIE L AR B TTC & & WL A2 21 oL, KA circRNAs #4725 7 o 47 K R4k ] 5 5 K
circRNAs £ 5+ & ik, JFJA qRT-PCRZFIIE L F AR LA, R AP RlaT, SEFRks, 4rla, #4144
A ZDREIF S B E K (P<<0.01); 4thlJG, 4HRIAAb ZhabiR o R4 R ATIR S, e TAEREZ (P<
0.05), HEAALE, 4t mese @A TR (P<0.05), CircRNAs#M 5% R an 4 R 25, BEAMAME
F R £ F & A0 circRNAs £ 2154, F P L5994, TR 156/ ; 4Rl AM8F K4 £ F & ik 69 circRNAs 2 5
A, ERERIA, TR4A; 4PRI /AR 20 2 Rk circRNAs 24, 3 B3R, B 2048 F K 28 5 4+ k) /4%
R KRG ZFRBAA2A, 5 A A cire-011989 Fo circ-009775, Ik & ik £ F A Hllog2 FCI=1. 5 % & 8
£ E circ-011989 #4739, 4R E 7, 5BRF K4k, BALKX K HED R cire-011989 F ik V (P<
0.05); HAAMLE, 4RIAKAAED R cire-011989 Fix F3h (P<0.05). g 44 “X#” “d4”
“ORAT R E B B R B R K RAYZ e, RGN EAR L@ AR, L AUH T AR 5 RS B e ) A D R
cire-011989 49 F A A % .
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CIRL AL, DA & B T 150 CIRL A9 11 R A4
ARSI 2 I R T R 2 K2R AR B D s, g
. LL2021081203,

1 #MRE5AEZE

1.1 4%

SPFZSDREL39 H, 6, AiiE200~230g,
e v Be 2 K2 SR s AR AL, SER S A A
IES: SCXK (1) 2020-0004. 17T SPF 4% 5Lk
G, TR 40%~60%, 22 ~26 °C, il
BMEFE, 12 hGRR/REEIEER, ERT K.

1.2 EZEXANFDE

£ii (0.32+0.02) mm (JLE PGP L RA
FRAH, 5745 2432-100); TTC HR (FEELD
B4 A BR A F, S G3004) 5 K A SR
(MACKLIN A 7], #t%5 C121951); £EHEE (h
EEAEBARAR, 55 10010061); circRNA
o RRicidsF & (585 Human circRNA Array V2).
circRNAs o» i (HE4% 8x15K), EH Arraystar/z}ﬁj 3
HiScript III Ist Strand ¢cDNA Synthesis 5] & ({5
R312-01) . Ace(Q Universal SYBR qPCR Master Mix
(5 Q511-02), B Ui MR R AT IR A 7L

THE 245 (0.25 mmx13 mm, INMNEFRFSE
FRAF, it 210501) ; F44L (L E Agilent 24
Al, B3 G2505C); RN (BUER S R A
FRAHE], RS DW-5); BAHML (HAJERRAR], #
2 NIKONDS-U3) .,

1.3 SR H &

WALHT 24 hAE T, ARTOK. SRAIZLR IR
R A3 K BRI Mg v gl i ZE RS . K RUIE s
FKEFAEE (0.3 ml/100 g) FREFS, 152 2035
B R ER 42 10 mm T, IF
Gy R R USRS ik . SN sl bk N EAR s ik
SESLIT O v b 0 Sh Bk A SO sk, W SR Bl bk 4
FLAL E 5 B — /N, DD A A A B B g s 4
1B (BB AEIRCATE S L HAL), KATESS LA
SN sk, 486, tRicdie. BUi)E 2 hBUh 2
2520910 mm, AT I BRI v 3 fik PAT 2 PR 3
fERBUEMIRIE RS (AHMEEF2h) R
Longa PFAMiE g, 1~3 0 PASLE 5 [FIF AL

B KA M 7 A S ASCRSI - 1) FH O EBORE A4
RGOS SO NGOG , 35S TR Bz T3 S 50 o 1t
WD, WK CIRUEL R BTy . FET- AR AR5 22
SRR BAE R E AP RAME , &AL 13 KR
MAGIT .
1.4 HWERTHF*x

R BEHLE e Tk e B 13 R R W IF R
A, BRSO B . AR R R TR, ik
B ) R R PR AL 2 AR B . 4% 13
R RIER e e, EPRIZLIR LIt 2% Sk [14-
15] &Hfll “EST CKME” KT R, AN,
FEE30 min, B 15 min 4% 1k, JEEHI 7K. |
FARA BRI K B H WG
1.5 A m B 7y ik
1.5.1 #ZHaeseBirs  ilfest filns s R
Garcia V4375 1 X 1l 28 1) 68 458 405 i R 2E A7 1EA
WEKBRAEE, BaELmiGe, &85 18
g5, AR, PR AT REm i
1.5.2 JfmizsedmARAaan  fila— eI E R H BE
MBI S R RRUICA G, A VKA R R 24
20 min, WSRERGTIS B, BARIEZ2 mm, AR
10 ml TTC W BEAR T, B8 A 37 “CHEIR /K IR 4H 7
A3 % 10~15 min, %5 min @G — R Y1 A, #pfEot
P TTC 3 W % o H A ML A I H Image
pro plus 6. 0 W & i A IL AR 1L, iR AXSF
Swanson ¥ "7 H A AR 1S%= (S1-Sr) /2xS1x
100% (1S%: MRFESETAR A 43 bhs S1: J (] e

B Sr: R ARAEERESE X L) .
1.5.3 CircRNA B3] % 5 547 ieJa — el
J5i R F BB LA 7 e v B 3 H K BT vk A B4 s i
M 5 20 SURGH T A M B AE . ISR EAEL IR K
T RNAFEA R, JH NanoDrop Ml EREAHY RNA e
MEEREE, FEA B RNA ] Rnase 40P L & 4E circRNAs,
SIY R SR, BEARSRIC ARG 2458, il &
R, G2505C B Y) 7 IE M dkds . A
H Agilent Feature Exteaction X4 (11.0. 1. 1Jit) M
A IR B BUR AR 85 , SR A R 4K limma £ 3
B0 — 4055 — RANVEHR LB, DL P<<0. 05,
llog2 FCI=1. 5 Ry i el s F B ]
1.5.4 qRT-PCREIEZFAR AL Z RFFEHF
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BB LRI RNA A A cDNA, 22 R IEH 51
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M B TAY TERARA R G, M5 (mo-
circRNA-011989: | JiF 51 ¥ : 5’ACTTCGGTATCAC-
CAACAG3'; N5 4 : 5'ATGACGGAAGCTGGGC-
ATG3') #37 PCR WA R, #4755k Fil qPCR
R, 2 et ANt s R R A
1.6 %it¥7ik

K SPSS 25. 0 84 Bl it A7 e 1t or b, Ak
MIEZS o A i R FH B 8 e hn il 22 (k) 3R
TN, T 2ETEA R Z Ty 220, P H Rk
PELSD i, N ILBCR IO TRSS, J7 AT #H
JH Tamhane's T28% Dunnett’s T°7%; AR IE S50 A0
(3 R A FR S BRI U Ay Rl EE (M (Q) 1 4T
Sk, RAESERL . UIP<0.05 hZESFA
il 2f X o KU A A Graphpad Prism 6. 0 %% {4
fEE.
2 #R
2.1 B4R BARATEAY 2Ty fe s 3 F 0 bR

TR, B, SETARANK, BHAAH .
B 4K BROR 28 ) fig ke 00T 4 B R (P<
0.01). #HIJE, BIAYLLK R b2 D RE L 2 18
EMTHRFARL (P<0.05); HEAEIALE, 4
I K B A 22 Dy Be B I o3 $2 . (P<<0.05). 4
PUET IR G HeA, AR 20 R T2 AR 21 o 22 T BE At
WOy 22 RIS E = X (P>0.05), %l 4 phz
Uifes i ot (P<0.05).

R AHREERITTE M2 D REGR P73 AL
Table 1  Comparison of Neurological Deficit Scores in Each

group before and after Acupuncture (43, %+s)

415 KA E i il
RFARH 13 18. 00+0. 00 18. 00£0. 00
AT 13 13.50+1. 37" 13. 14+1. 09"
A 13 13.27+1.98" 15.08+2. 16" ¢

e oa) SEFARREREILE, P<0.01; b) SR [ A]
[, P<<0.05; ¢) SAR4UEMfIRT e, P<0.05,
2.2 ALK B IuARLE AR

T2, FEARAKRER B IFEIE, S
20 LA, S ZH AR T T AR L i 2 8 N (P<<0. 05) .
2.3 AmKk A BN EDL LB P circRNAs £ F K ik
SR

LA 3 HY 22 53 3K cireRNAs 42 095 4>, 7Y
Mg T AREIAG 22 7R KIE 14 0254, Hrp [
75801, TR 64454 FHflLH/R TR A A 2= 5
Fik 14 0354, H B 72214, T 68144 ;

R2 UK BINAESE TR HE AL

Table2 Comparison of Cerebral Infarction Ratio in Each Group

(%, x+s)
2859 AL i 5 T L L
BFARA 5 0
HEAIZH 5 22.85+6. 35
LR IE:] 5 14. 86+1. 62°

e oa) SR, P<0.05,

BRI /RS 2 S 22 S 3k 14 035>, Horp M
63831, 76524~

LI P<0.05. llog2 FCI=1.5 Mhnife, #ivkdm
ZH 20 ] 2% S H IR Y circRNAs, SRJF 25 F Rk
circRNAs BEA74H (0] Fb 58, TEMLER 3. M /MR FAR
ZH A 25 563K circRNAs 2154, Hip A 59412
SRIKTE CIRIG S LU [, 156 M 2ERKIAT

3 AU SUF 25 535K cireRNAs 5 4L

Table 3 Differential Expression of CircRNAs in the

Hippocampus of Rats in Each Group

ZH ] L3 CircRNA P<0.05 llog2FCI=1.5 &8
iRIZ/  mo_circRNA_010789  0.0126 4.4961 1
HFEARL  mo_circRNA_010684 0. 0041 4.2098 1
mo_circRNA_008973  0.0101 3.8720 i
mo_circRNA_000136  0.0176 3.7712 i
rno_circRNA_014924 0. 0099 3.7430 1
mo_circRNA_008964 0. 0022 3. 6674 1
rno_circRNA_008980  0.0103 3.5689 1
rmo_circRNA_003860  0.0173 3.5568 1
mmu_circRNA_25320 0. 0352 3. 4402 i
rmo_circRNA_008686 0. 0236 3.4322 i
mo_circRNA_012247  8.5899 2.5688 !
rno_circRNA_012248 0. 0003 2.3088 !
mo_circRNA_012249 0. 0006 2.1522 l
rno_circRNA_010510 0.0395 2. 0821 !
mmu_circRNA_43563 0.0212 2.0537 i
rmo_circRNA_009396 0. 0288 2.0329 !
mo_circRNA_016218 0. 0054 1. 9548 !
rno_circRNA_008066 0. 0156 1.9142 !
rno_circRNA_009204 0.0113 1. 8965 !
rmo_circRNA_008566 0. 0417 1.8715 l
EFafi2H/ rnrno_circRNA_008979 0. 0202 1. 5585 1
RFARLL  tno_circRNA_008972  0.0153 1.6184 !
rmo_circRNA_008968 0. 0338 1.6178 !
mmo_rno_circRNA_008960 0. 0333 1. 6061 !
rno_circRNA_01621 0. 0425 1.5587 !
M4/ mo_circRNA_011989 0. 0254 1. 5796 1
A2 mo_circRNA_009775  0.0192 1. 5649 i

07 10PEAY, 32 log2 FCAEM i EMIRHEF o
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P (3T HAH L AR P8 HEAL AT 10 47 19 cir-
cRNAs) ; 1 4/MB F- AL IA 22 55 3238 circRNAs
54, Hi iR ERE LH, 4N EFFILTH;
i) 2H /45 Y 2 AT 25 5 3K cireRNAs 24>, 3 1
P o AR T AR AL 5 B A /BB 2 S SRk i 2
I 24, 50 cire-011989 Fil cire-009775 .
2.4 BAK K B EDL L LR cire-011989 &k B ik

ARSI B 396 B 363K 25 57 B [l log2 FCI=1. 5 #¢
22 SN cire-011989 HEATHRIE . F 48, S
FARA I, HBERIH BN S ZH 2 cire-011989 3£
R B (P<<0.05); SR g,
ZH H )V 5 2H 41 cire-011989 By ik TH i (P<
0.05),

F4 AHREUBMIEE HHD cire-011989 Fik it L

Table 4 Comparison of Circ-011989 Expression

in Hippocampus Tissue of Rats in Each Group

[222¢ M (Q) ]

251 LAk circ-011989 F ik i
RF AR 5 0.77 (0.24)
S| 5 0.34 (0.40) ¥
K| 5 1.35 (0.38) "
T ) SETFARARE, P<0.05; b)SHRIA Y, P<0.05,
3 itig

CIRT J2& 1K 5t 1L 74 P 2 v 28 35 e i 26 280 4
BER 5 A4k R e 7, T AR S RGN
gy, SHINEGURIE K, &R CIRIE B i h
BRI AR 1, CIRTIFE TR “d X s,
FEHTIEERME . REARTT . 95 T LSS e
A R BN AL, AR TG, iz sk
B . FEASHIHBHMI R . s /. RS R
JFE O, AEbR R KRR . PR ZE R L % B
WE L RUEL. IRER 2GS BRER” &
HRUE I I 2 4522 30 T H A RME. K
EEIKER . HaBAMEEAL, IERE, #Hih
—YINAPZ IR, SCERIFSE R B, ICZE IR H KU £t
Ry AabTr, By EE Ak, |7 8
AR BT P KM L5 B 2 Bk, &
Flz T U B B AR 2V KA S RUS R 3B
ARHRRE F H 7C P, =LA AT A R A L A RURR
Mo EFRIRHME. A4, KB CRIAT Uh 4 BB,
N Al SR 45500, e CIRT B E ML IIfEk & .
AWFREER MR, SRFEARA L, BRI KR
LYJREGRIIT S W2 R R, HNZH 2L A AEIX
FORKEEB N o FHRE, BFRIZEH R B 2 D) hE

AT R, ISR AR LL R B, S
Al Pl CIRL PR DI RB BT, /RSB AR L, &
RO AE ]

AR EI, circRNAs ) 12 S 5 & 401
B A B BT B, RTBE S CIRL A rf b 28 40 i i)
AWE . JHT-AH56 7, CircRNAs (42000 F A6l a]
PA— IR PEXTRE S KA k7500, 5 AT BN 5
IR AR L, A BT [R5 K &2 i st % {5 24T
P R A AT . A BIF Y O A Y 2 S R R
circRNAs 42 095 1~, FARVZ/MR F R4 A 2= 5 5%
K14 0254, FHRIZMR T ARH A 22 573815 14 035
A, FFRI /AL A 25 R 3R 14 0354, UL
T T N B SEAEAE R Y cireRNAs,  ELAFII AT 45 K
SRR B 2H 2 circRNAs Y £ 35 . L P<<0.05. llog2
FCIZ1.5 RbrifE, ik AR 20 /(B F AR 4 5 5 3
ZH /A R 4 e 3R 1Y cireRNAs 24>, 20 30 cire-
011989 1 circ-009775. Hi AT AR “RAE" “F
237 CIKIT AR HE R 45 /D i cireRNAs 37T CIRI,
H Al DL % CIRL J5 T 4 1Y cire-011989 Fil circ-
009775, ASEER B B R IA 22 F AL K 1log2 FCI=1. 5
T 15 1 25 S T cire-011989 HEATIRIE, 455 s,
HFARA e, SR K EE M D X cire-
011989 3k 1t B W BRI, & I 4 cire-011989 1 3%
BEIEN, 5 circRNAs O 7RI 45 51— 3%, #oifE
W circ-011989 7EHT CIRT Hh &5 T HZAEH .

g b, B OCORMET ELT KT AT EGE
CIRI K ERpf 2 DR etk , A I A A8 R R L
HHLHI AT fE 5 LV cire-011989 A A A 6. H
A S B R B M cire-011989 1Y 3y RE K H: 5 AH 1
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Effect of Needling at “Baihui” (GV 20), “Shuigou” (GV 26) and “Dazhui” (GV 14) on Differential
CircRNAs Expression in the Hippocampus Cerebral Ischemia Reperfusion Injury Model Rats

TANG Hong', WANG Hongjuan', JIANG Shanshan', LYU Qianyi’, WANG Yao', XIE Canming', LI
Yanping', TIAN Haomei', CHEN Chutao'

1. School of Acupuncture, Moxibustion and Tuina, Hunan University of Chinese Medicine, Changsha, 410208; 2. Chengdu
Second People’s Hospital, Sichuan Province

ABSTRACT Objective To investigate the possible mechanism of needling at Dazhui (GV 14), Baihui (GV 20)
and Shuigou (GV 26) in the treatment of cerebral ischemia reperfusion injury (CIRI) from the perspective of hippo-
campus gene expression. Methods Thirty-nine SD rats were randomly divided into sham operation group, model
group, and acupunture group with 13 rats in each group. The CIRI model in rats was established by suture method in
the model group and acupuncture group. After modelling, the sham operation group and model group were only bun-
dled without needling, while the acupuncture group was bundled and treated by needling at Dazhui, Baihui and
Shuigou with 30 min of needle retention and performing twirling method every 15 min, using even supplementation
and drainage method, once every 12 h, 7 times altogether. The neurological deficit scores were evaluated before and

after treatment. TTC staining was used to detect the status of cerebral infarction after treatment. The circRNAs micro-
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arry chip was used to analyze differential circRNAs expression in the hippocampus tissue of the ischemic side of CIRI
rats, and qRT-PCR was used to verify it. Results Before treatment, the neurological deficit score of model group
and acupuncture group were lower than that of the sham operation group (P<<0.01); after treatment, the neurological
deficit score of acupuncture group significantly increased, and was higher than that of the model group (P<<0.05).
Compared to that of the model group, the cerebral infarction ratio in the acupuncture group was reduced (P<<0.05).
CircRNA microarray analysis showed that 215 circRNAs were differentially expressed in the model group/ sham opera-
tion group, including 59 up-regulated and 156 down-regulated ones. Five circRNAs were differentially expressed in
the acupuncture group/sham operation group, of which one was up-regulated and four were down-regulated. Compared
with the model group, there were 2 up-regulated circRNAs in acupuncture group. There were two differential genes co-
expressed in the model group/sham operation group and the acupuncture group/model group, namely circ-011989
and circ-009775. The differential gene circ-011989 with the highest co-expression differential gene llog2 FCI=1. 5
was selected for verification. The results showed that compared to that in the sham operation group, the expression of
circ-011989 in the model group decreased (P<<0.05) ; compared to that in the model group, the expression of circ-
011989 increased in acupuncture group (P<<0.05). Conclusion Needling at “Baihui”, “Shuigou” and “Dazhui”
can improve the neurological defect score and reduce the cerebral infarction ratio of CIRI model Rats. The mecha-
nism may be related to the regulation of the expression of circ-011989 in the ischemic side hippocampus.
Keywords cerebral ischemia reperfusion injury; acupuncture; neurological deficit; cerebral infarct size;
circRNAs; hippocampus
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