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HE . BR Kb+ =Rt a4 (TBI) KRR ALk A e R Hm, ik 56 R
SD K RBAAEE 58 7 40, Bp&2JE TBI 4R, 5 J% TBI Andk Rkasa, P& TBI 4L, P £ TBI Aedf Rk fasn, 5
TBI 4L, EJ& TBI ik Rk bl fost 20, 208 R, pA W TR R RER, BE, PE, £E TBI4A
TR RES A A 1, 34 4mm. SNRASTTR G B LS IR, RitiTird, Frothidia 1 ml EH B4R T
KRN AT A k5 69+ = IR ) e TR, B AAR 10 wl, F 12 h #4T 1 Rk, FARE 72h, 4T
Z S (mNSS ), KGR 10 mg 4045 B B IRLLLR, qQRT—PCR il id A A BRI 70 My i & AR
EHERTF 1a (PGC—1a ), ZEREFEF A(TFAM ) A B 69 &L Z 548 DNA (mtDNA ) # W4, #
AR LHATIE AR ENF, R TBI G KR89 mNSS #4539 & T4, B4 TBI = A2 F 638 m, F5
WRRIGE (P <0.05), B, b & TBIAX R/ R A R G mNSS #5548 2 64 S 26 35745 20 P4 AR
(P <0.05); TBIAH X R4 PGC—1 o #= TFAM A& B & & K-F 2% mtDNA # N33 % T84 (P <0.05);
2 B TBI 20 K RAE BT - R 77 i )6, meDNA 5 N33 T8 52 64 &8 A 2 fn 07 k69 KR, (P <0.05), ¥E
TBI 20 K FAE R A A 57 506 PGC—1 o BB A KA mDNA # N3 (P<0.05), 3%, €& TBIAKX KL
R R TF k)G, BRPCC—1a F» TFAM AR AR RKFH AT ZHLY, BE2FRETFEL (P >0.05);
TBI & &2 K RARA LA /KE 52 BALLE 6 S, B b TBI AKX KA B A R ik G IR akE 5
B 64 S SE AR ALK LB AR (P <0.05), 4518 R TAE 8 F PGC & Tl %, 12 mDNA #9 4
Wy ek, T 3 3R ARG T4 2R e R B AR B, E T BB IBOR MY AR R, A AR REAR AR A
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Neuro-protective effect of blood-letting punctures at twelve Jing-
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Abstract: Objective To investigate the effect of blood-letting punctures at twelve Jing-Well points on cerebral

edema and mitochondrial biogenesis in rat model of traumatic brain injury (TBI). Methods A total of 56 male SD
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rats were randomly divided into 7 groups: mild TBI group, mild TBI + blood-letting group, moderate TBI group,
moderate TBI + blood-letting group, severe TBI group, Severe TBI + blood-letting group and sham group. (8 for each
group). TBI were conducted by controlled technic of cortical impact injury with impacting depth of Imm (mild TBI),
3 mm (moderate TBI) and 4 mm (severe TBI). Rats in the sham group underwent the same operation except for cortical
impacting. Blood-letting at Jing-Well points was performed by pricking the bilateral forelimb toes of the rats with 1ml
syringe needle every 12 h with bleeding amount of 10 pul per point each time. The modified neurological severity score
(mNSS) was recorded 72 h post operation. Brain tissue surrounding the lesion was harvested for analysis of PGC-
lo, TFAM and mtDNA copy number.Brain water was measured. Results mNSS in 3 TBI groups were significantly
higher compared with sham group, which increased along with the severity of TBI (P < 0.05). Treatment of blood-
letting decreased mild and moderate TBI-induced mNSS (P < 0.05). Expression levels of PGC-1a, TFAM gene and the
mtDNA copy in TBI group were significantly upregulated compared with Sham group (P < 0.05). Treatment of blood-
letting in mild TBI+blood-letting group aggrandized increase of mtDNA copy number when compared with TBI only
groups (P < 0.05). Expression of PGC-1a was upregulated by blood-letting therapy in moderate TBI group while no
significant differences were observed in mild and severe TBI groups in terms of PGC-1a and TFAM gene expressions
(P > 0.05). Water content in brain tissue of TBI group was significantly increased when compared with Sham group,
which was decreased with the application of bloodletting therapy (P < 0.05). Conclusion Neuroprotective effect
of blood-letting punctures at twelve Jing-Well pointsis achieves probably due to the fact that it enhances energy

supplement, ameliorates brain edema through activation of PGC mediated signal pathways and biosynthesis of mtDNA.
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B0 (traumatic brain injury, TBI) f4 & A KA B AF 1
i, R BURAR B AR A4 25 JE n] it ™ 1
1 T TBI S5 A2k A P ki 7K i 2 S BB R T
AR N 22—, DR R K i =367 TBI Y
REETFB AR R, T IO e
TBI kKM — S 7%, AEARDCHLE M AN B . 2k
MBI RE AR I Z I, LKA DI RERERT 5 20
WOEE R K i LA R i 2 D REI A AR B DA G, IxX 4R
IRERE A BTS2 OIS 7 12 A HR R DR 14 e
Mz — " ARSI R B B (controlled
cortical impact injury, CCI) AR TBI KRR
BRSOy X iRk a2, Jf ik —2
I 2R AR A= 15 BUAH SCBE DR e 3K LA 2R KA DNA
( mitochondrial DNA, mtDNA ) #2 DUE7A8 4k, M ot
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1.1 RS

HErE SD KRB 56 H, 7 ~ 8 i, A 220 ~ 250 ¢,
W H R BE 2R B s ) S g6 . RNA/DNA 42
BO A& (I RARAALRHE A BRA ), 5L
FE i PCR ARG (At B A R IR A ).
12 UB5EEF

L il P i iz e o (eCCl, 3E[E Custom &

Design /N ] ), Nano Drop 2000 ( 2% [® Thermo Fisher
Scientific 23 H] ), real—time PCR % ( Step One Plus, J&[#
ABI A F] ),

1.3 FHik

131 iy Z TBIARR G A4 B FIZFEHL
BOrFIEBENLAE o0 7 4, BV TBIAL (L41). &
& TBI N7l (L4+B 41) i TBIZH (M 4H),
HEE TBI N7 41 M+B 41 ) EE B TBIZH( H 41 ).
I TBI N7 H4+B 4 FIXTIRZ, AF4H 8 H.
£ TBL 412 1% I L Z404% 40 mgkg KRS, 257
AR, SEVEFL R 4.5 mm, JHE eCCLATHE
FEHEF IR 20° M, HH 3 mm EAEITHIEST
I RB BT, SR« ATH AR 5 m/s, 1T 55
ARSI 0.2 s, B, HEE. HEE TBI AT
IREEAY N 1, 3 14 mm, X BRI 5 I 4k
G, RHFATHT S .

132 F =Rk 1 ml EFSE LT AR
XU AT A Bk o 1) b ORI i, A A
10 wl, B 12 h 547 1Y, 7 e o 77 ek A b
fifi2 , S22 NAARAHRE 7B

133 AZFiititr i itis THRRYT
ARJGHE 72 h A7 mNSS PP, 4408 5 1 R tR ek
i, N 18 48, 04 WIEH o P SE UG SR F Sk
BTN FE B, 25 2 A b gk J] i ] — A5 fii e
52 10 mg, SEA754E DNA H1 RNA RO, 43l
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1.3.4 EERAETERESHM AL (quantitative real—
time polymerase chain reaction, qRT—PCR ) M| E 48 %
AP REB AR DNA 5 WA MBS, 21K
FNZHSUEE DI 4L DNA FLEL RNA, JFKE RNA 5%l
¢DNA, qRT-PCR {7 2 b7 (A A W 6 WA OC 3L R i 25
B, AAE I A A Y RIS B O 2Ry
B F 1Ta (peroxisome proliferator—activated receptor—
gamma coactivator—lalpha, PGC-1« ). RRiATE SFIR T
A (‘mitochondrial transcription factor A, TFAM ), LA M 1]

FEE mtDNA $8 DU 2 r 1A B DL PR 9 4845 Tl 2
(eyclooxygenase 2, COX2), JiEUNF . Bl PCR b
AR, fUH% 2 x Ultra SYBR Mixture, ¢DNA 10 ng B{3E K
2H DNA 50 ng, PAKAHRARFRAGS 19 FK R AGEIK
MRS 3ANFEE L. KNSR : 95°C
10 min FVEYE, BT 95°CZEPE 155, 60°CIRKHEN 605,
I 40 AMEFIE CH{E, LA 03 CREE B THEA T
Mo re B 27 RIS B G SE A X ik
o SIYITAIILE 1.

135 ZaRgokEale BSR40 A K

&1 &IH5IMFE5

PGC-1a 1M

5'-CACCAAACCCACAGAAAACAG-3' 136

S0 : 5'-GGGTCAGAGGAAGAGATAAAGTTG-3'

TFAM 1E ]

5'-CACCCAGATGCAAAACTTTCAG-3' 144

Il : 5'-CTGCTCTTTATACTTGCTCACAG-3'

B —actin 1E

5'-TGCCTGACGGTCAGGTCA-3' 101

J2I: 5'-CAGGAAGGAAGGCTGGAAG-3'

mtDNA (COX2) 1 :

5'-ATAACCGAGTCGTTCTGCCAAT-3' 160

) : 5'-TTTCAGAGCATTGGCCATAGAA-3'

mtDNA ( RSP18) 1M

5'-TGTGTTAGGGGACTGGTGGACA-3' 112

JZ 1] : 5'-CATCACCCACTTACCCCCAAAA-3'

Bk, SCEDFRE, iR R RS RRREAE
Faivp, 75°CHUEE 48 h, FREJSUMRE RN TE, Sk
H=(BH - &) /E.
1.4 FitEH*E

BAEHT R SPSS 17.0 Gei a4, 4ial tedek H
PRI ZE Ty 208, IR LS LSD— K245, P <0.05 A2
SAEGIFRE L

&2 AEARSIERILE

2 #R

21 MWMAEBRGITES

TBI J5 KR mNSS PFo3¥ 0 X R, HEEE
TBI S FEEE RGN, VPR (P <0.05), HEE .
rhEE TBI 20K BRAE R 7O 7% 5 mNSS 17405
AHILAY LA M 2 AL, 22 A gttt L (P <0.05),
W 2.

(n=8, X+s)

L4 5.75+1.75" 2.56+0.71"
L+B 4 4.00+1.19"% 3.13+0.87"
M4 8.88 +1.73" 2.49 £0.78"
M+B 21 6.63+2.13"" 3.74+1.01""
HAH 10.63 +2.07" 4.61 £2.04"
H+B %1 10.00 + 1.20" 5.47 +1.95"

2.40+0.97" 5.50 + 1.42" 0.788 +0.016"
3.07+0.72" 7.82+3.20"7% 0.776 £ 0.012"
2.76 £ 1.35" 5.03 £3.36" 0.791 + 0.009"
3.41 £ 1.48" 7.42 £2.90" 0.780 + 0.007"”’
3.64+£0.71" 3.67 £ 1.82" 0.797 +0.012"
448 £2.32" 4.00 + 1.83" 0.799 + 0.015"




rp E B R 2R AR o508 %
&gx2
2051 mNSS P43/ 43 PGC-1 TFAM mtDNA 5 D% PRLH LB oK & 1%
X} HEZH
S 0 1.07 £0.14 1.03 £0.20 1.22+0.37 0.761 +0.007
FAE 339.462 40.736 35.924 134.702 5.561
PH 0.000 0.000 0.000 0.000 0.009

W 1) SXTRAE, P<0.05; 2) SHRaiidi i, P<0.05

2.2 HBEEFRIER mtDNA £ T

TBI #528 K BLAY PGC—1 o 1 TFAM it [H 26 1% K
F-LL B mtDNA #8 DUE) i X IRAE (P <0.001 ) 5 %
& TBI AR ERAE R I 7R MY 7725, miDNA 5 DUEL
1o AR L A B RO P R B (P <0.05),
TBI 2H K BUAE I FH M ST 46 5 PGC-1 o FEPRI IR 7K
AT miDNA $ DK HR (P <0.05), %, HJE TBI4H
K ERAER BNk, Bk PGC-1a F TFAM
BRI R B AKOE A T mtad, HERIGIH2HE X
(P>0.05), W% 2.
2.3 MBALREKE

TBI J& 45 41K S 2 2 5 /K i 5 0k B2 He s 3 0
i, FLrpRE TBI 2R BRUAE R 7t 7 76 i ik 2. 27
PR SN M AL LEEREIR (P <0.05), W3R 2.

3 itig

T B TBI J5 3 LA I e 2 — 3 TR 4
2 KikFw, TSR AN, R
DAJ% Na'-K' 8§ T2 (9 D) AR -3 SO K fib g | e, G
TS P R e g, AT — A0 A ) 1 S 3
WL, FEINE, HESEmE A T SR
F MR B, T g AL, (ESE
S - WA DR ) FRAE L R A R,
BAMNSUUBEUELE, DRy, b, e, DRI,
ESULRAT, ToAAE I A 2 b LT i e
LR LT (BTN, I R, BN
ks 5 “FEBEMIG =, HUE L, 6 b
TN AT LIVATFIRE . SO . B0 . HAN R 100 25
iE, 5 Eali gk A, EBRISCR T,

ARSZIGEE I, IO AT ORI R R
Ji TBI K UM DIREBER , JEREAE TBI S A M i)
FEERRRE, R TBJG R G 7 T % i 4
PR SRR TS R,

MR ORI, T IR RIS AT AR 22 T BE

BEbEor, DS, X RIPER UK U PR 4
L aRERSSE TR, T I Gl A e R
T B0 R VLIRS A AT, (B IRy
RASRIFHSEHLR . AR Lok i ] il i A (LR
o AN shit b RE R, S BI0 S BRI e R

oK i e A M Sk AR SR 2 A R A 2H 4 £k
RARA A B DG KL R 2638 K miDNA #5 D5 281k,
DIIER R I Oy 7 vk & FE M AR 3 A P A 5
ZEILSRW], TBIJG 202U miDNA # D508, 48
A TE R BRI fS, mtDNA & AT
R, —J7T, mtDNA SIS AEAE T AR h i PR 5
[KIZH DNA , HAFFERZH 2 Hh 5005 mitDNA #5 D1U%K
H FEekifA DNA DB AR, (2552 81 4
AR QU3 e e A7 - N (2 95 W& 4 AL NI
BEAR ", TBL)E, A B IRFER I 20T 75 506
PEAE (ROS) KAEHFRIREZ ™, [bLARTEA
SR ISCR 25 AT 7 B mtDNA #3465, 55— )51, ROS
PR G DNA #5155 0 [, A SR m] DIE R SE A58,
fili % TFAM FI NRF (21K, fEaFZeRiiky g, Mmike
KT RERERT miDNA JIr 5 Le ], AUEER R ALK
B N MR SO R B PCC—-1 o B
KILL KRR TFAM BRI Rk i#E—20 T, H mtDNA
oD EdR ey, R UM AT RS PGC M
TFm R, fEdE mtDNA B I, MG SR A4k 2
LU RERLALN, SCEKIEERE, RS ER- . [
i, ASZESA LI, XFFEEE TBI KR, P 3T
BTN, BEAR AT —E R A2 mtDNA 45 D1%L
(RGN, AR AR Bl ph 2 D e P AR R B 7K A
XA RE R T E A TBI G &, SRR R4
W, ZHRLAVERHSEIKIP R &4, 0 spkn
FHHE RT3 1 N DA I M K i B, 42
JNTEEE AU TBI B 2 FGYT SR SL mlitis, AT
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