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R F HM-ANEBHMEWAENERSHEEEERE X H ML H NeuropiD B H# ML AL K M5
RERBRGTHE. i RARENERAEEGIN &R EBERF 60d 5 B H 5 fh % B3 IR
BE.BERTHEE BERFEBEANAERBNSALATVBER BERRMP BT RRHMH
TG T RRMBERFEM AR MER N EORERE FAERMITEIN-HURBATERERN
MEERE R . S5.- MRS HEBENAGEENZEARERMNBERRBEERREM,

X8R HEREEBH L8 TEGSH
REESES R651.2

EER,BHEFHBABTEAERGNBIRE R
HXPEEEENER AT, BAlA XIS EBEH
KR TEEDPTIRESWBHEAL, FITHBHN
EREEWEEMNARSBEHYNREREN
T U4 TR R 45 1 AR BE X B M 2 85 (Neuropil ) &
B ZE Al o A S IR B A B M R AR A B S Bl T
R SE B A T X X 2k A] R AT R AT, BB B TN R
BHKTFRABHEYMARNE MY ST SD
FEMBMMEEXR, HFMALEY X RGEHIEE
WE R BT R BT S FIKE .

1 #HEAE

1.1 EREARBHELAH S
FAXBREME DR RMGER ., 25N HE Wistar &
B125 R R (200300 g B AR, BEYLA N R Al 5 K
MAEMBAE 2 4 AR A ARG 4,7,15.30,45.60 d. B4
A 10 Rghdy., EFMES A, S h8 8B KSR
(1.25g/kg) , ERME.TEEXHT . BB HER K, LME
HERE., HEAAHRPEER 1dBER EMSEEEA4HTH
BERHER ERTNEEH THNRESEEE 4R,
BRAY3Imm WHARRREHE. AR L EERR, Mo T
AT HEERN.C/0 RAUNLLRLTELE. RENEEE
F4X100U/kg.2 R/d S S, RN EME RERRY
P FEUEKE.
1.2 “ %4k

B % L MR ER ., F R EFA, K
BTEMN REMDSBEI M RXEHD A 4058 00,
JEM-100 SX AR ERNE . BKBHEDHFERNE 3 IARE,

~ EFREHRBEELSEIINAE .No. 39470715
o 8BV R EEN. B S, Mt *ak

BREVEBRRFERIE R ASH 8 000 MM AHMA 3 K. 3
BHEEMA 675 5K,
1.3 BgsH

R GATEWAY2000 #8 586 it RHLE QAT R4, #
BAAMATEIE Gt R B AN, S RRME, BEHNE
BB MEMBRN, AR BERS I EHERSEANE
B EMA A .
1.4 HELE

B & B ¥ L 745 &R, 3 A MSOFFICE # # EXCEL #%
Y SPSS Rt BIF Wit T t RE AWML T EHBE,

2 &R

2.] BEHAMATENZERMEMG —HRE
BHES ~T X MEENERENTERRETE . HE
HEMAHE ANBRAEREN. BB A5 RMiTmEg
KUERD, B15~30 R, WEBARMYLERER, XM
HEARLHE DHZE. BREAKSEMITHERERN
BRORRB D R T AR, | R A5
BT 5 /N LGB, LI 1, 55 45~ 60 K, 45 B A 2% i 2 46 8 8
M ERAA SRR R AR N BB W A I
BAEM-MANE, | RAMS- SR A ER M, LE 2; K%
SRMAMEARASAREEZRE LB RERER,
2.2 BUMNBZBENEBRAZTEINH

221 RMEE LREZDT. HENLSHEMNEK.B
HMAMBERGANRRTENEHHM, EBHARFS 7 K
BHANEHMEERAER FRARGAL <0.05), RE
30 d B, FERA B A AR R A BE BB E K E. T S B 2 sl 47
AN EBEENBERTFER P <0.0D, R#E1,

W B K B I B S A S0 B 9 5T BT 48 O B 5T % L K, 400042
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The density of synapses increased and the struclure of synapses is clear 30 d after operation

Fig 1

AEWIBEIMANRE . TERN
(TEM X 8 000)

The constitute of svnapses is composed of type 1 and axonal-dendritie( 4 ).

There are a few mitochodria in neuropil

B2 RE60d, | RAm-REHXEEREND. AEUARNEM TERNS

(TEM x 8 000)
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Fig 2 The synapses number of type 1 and axonal-sxonal ( * } increased 60 d alter operation.

The number of mitochodria in neuropil also increased

(TEN < L8 Ot

R FARSEAZMEEET/100 pm*)
Tab 1 The density of synapses in neurapil in each group (No. /100 um?®)
Group Days after operation (£ i}
i 7 13 40 45 60
Injured group 6420, 57 130042, 32 13.0041.58™ 24,7644 307 . 21£3.17" 35. 86 £ 1. 25™

Transplanied group LR L IO S T T I S

30. 34+ 1, 1™

30,7042, 17 ib. 26+ 6. 46 T4l £7, 135

The density of synapses in normal contral group is 41,9014, 93; 2, I =<0, 053 77 . 17 <20, 01 v8 noraal control groups

o P 0,055 we o 200 01 v normal injured group

2,2.2 BpER AN G KUY BERENGERNENAE
. AGHGESHMN, RERN 7T XK. EBREMA 2631 &
6. IRYEIEREE N S R M DRI B 3 K T REBEICLL AR L
5.56. 7 <0.01), RF0J.BHARSENERNETER
(A3.76L4. 2B EM FRMBHEGR 006 24, P <
0.LODN.ZFARBEASd. BHEARGRANLNEEE (66 17L
B. 01196 % IE % 7, T o 6 A 2 38 45 650 B9 SR 0 L I (47 87
T8 5MMR W EMTERCLS <<0,05),

2.2.3 FEENBELRANHBEEENL BHEARAEWAX,

BHESESHERMMBMRERSOEREESY KK T
HL <00, ARARR T X . BHANEMIHRERNN
WAL AT IEAEEG 114602, P<0.05).ER
K I5d~45d BT AN ERNBELRNNRAEES E
BAHAERT R F QT 2425 50, 7 >0.05),

2224 1,1 RAA AR MOT T OB R R LG %
B BITHEMETERS IR ET ! IR . ORKF
OO MAER. | SRR SILFHIHMM.M 1 HREE
EERRE. LE2,

F2 BE IHEMMME )
Tab 2 The rale of type T and type T synapses{’:}

" Days after aperation {4 /d)

Liroup
q 7 15 30 A5 60
Injured group Type 1 25.73£3.43™  39,37+£9.52™ 35.61£3.25™ 41,2345 08" 45. 69+ 3. 37" 46.43£5.45
I'ype 1 75, 48+ 6. 82 B 6349, 52 4. 3943, 25" 58, 77+ 6. 08" 51.3143.37 53.57+5. 45
Tranaplanted Type | 38. 95 +7.457 40, 42+6. 60 4. 8041, 27" 11. 424 7. 05" A5. KAk 6. 25 1608+ 6. BD
group Type | Bl.OS+7.45™  50.SB+6.60 535 11+1.27™ 555847037 58 13+4.75 53. 924 h. 81

The rate of type 1 and type 1 synapses of normal control group is 51,021, 77 and 48, 98 1. 77 respectively. 7, P =
0,05y # ;. PP <20, 0] vsnormal controly = ;. PP <T0.05; s« P <. 0] 25 injured group
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2.2.5 - B - U R R LE EHEHHOHEHE
B1% MR- L RARA 390 MM-ME RN, BHEBEET.EX
BHAMUM-HEBAIE. A5 0NAEA EERBTER(L <
0.0 BEESBRMAER M- WEMIL A ZEHHEMK. ZERE 45

d.EHRAEHBHANB-HRABMEACSERAERALE
(P <0.05) A RAWM-WHEBEAMBESTERX (P <
0.05). 5ZHMK. M-3R EMEFMNEE, 2FHFHMBE.
HEOOd. BHEANM-MERBEFCEEIESY, LK 3.

F3 BAW-B.H-MBRMBEEAEL D

Tab 3 The rate of axenal-dendritic(AD) and axonal-axonal (AA) synapses in each group(’)

Days after operation (¢ /d)

Group

1 7
Injured group Type AD 86.47+8.56™  80.9244.91™
Type AA 13.53+8.56" 19. 0844, 91"
Transplanted Type AD 84.17+5.73%  83.2944.17%
group Type AA 15.83+5.73% 16.71+4.17%

15 30 45 60
79.924+15. 06"  80.07%6.42"  80.83+4.23%  79.07+15.61%
20.082.72%  19.9346.42"  19.1734.23%  20.93+4.32*
76.235. 57"  71.184+4.49%  69.914+14.99  66.06+7.42
23.77+5.57"  28.82+4-4.49%  30.0943.87" 33.9443.26"

The rate of axonal-dendritic (AD) and axonal-axonal (AA) synapses in normal control group is 60. 79 + 4. 14 and

3Y. 21 44, 14 respectively. # . PP <{0.05;: ### ; P <{0. 01 vs normal control; # : P <{0.05; #* ; > <{0. 01 vs injured group

2.2.6 FHREHZEERAPEREMARLL EH A
KEHEHEHN AE 6N TRBHREERMRBM MK T K
BRBENER. BEEFENHEAEP.USEAREEER
RN EALSORNER.BEBTEFXMEBCL 0.0, B
ENEMCK. SRENZBRN M E K. & B8
MR B, TEARF 60 d B, KABSH 30 1F ¥ X BALAKF

3 iTig

24 (NeuropiD B R M E RE KA AW 2
TG 2 i 2R LIRS T A4 D 0 R A EL A R B BT B
I 2 R 4% B DI — MR U, M2 T K R R B M
%, ANRESSHRPRMMEE . B EWEIE
W MEHEARENEAEREE TR AEEN.H
KEBT G MR R AEFEM 2B 0, B o 2 5 1 3
ZH A KB R 2N B8 (Communication {unction) b 18
BN M A MR 2 [E] B 5 Ak 4 Ak P O B _E RO AR
EERRE—NE RN,

51 BF 90 H B K BP9 2 Al 45 4 B S Wyckolf %0
Ao BR MG A /% B 3T AT T B 5T (B XA B K TR
TS 8 A 5 | 288 DR 95 06 R HF T — BRI,
KB ENLRNE RN EMETRANES
R F BT , ZAHRE R R Tt
ESMEAARE. AT RWER . EHBEWHEAL.F
e 8 5 R R4 2 S X P Y 5 Al R A, e
PGE B B AR T RA . R MRS EB ARG
0 d, MM EHMBMANEMEFD S5 IE % 0820
ERAREFE(P>0. 05 MEBHALEBHAG

60d, RRMBEEN B EMTXBACP <0.01), B
WA LA R BB AN R A ANE
AERMKFHNBEEERRRE N, BHARMBEE
BB T TAEBHEA,

7E WL 52 K B b i 2% il 26 AU A BF 5T 1, Adams™ 1
Blue™ % I 7 BT o B B A4 B¢ R PN A9 T Y € fll 5 K
ZR 6 AR T RINMER, EFRFEXRE
BEN, TBIS T RIRMBAOAIEAES, | BRMEES
FINRM. EEZRBEFEEAGT EEREMEES
R, RE T T BYS b B 3 BB BT 38 I F K B IE %
MY E TR TR, REFE4A4XR.B
TR B A 45 05 2L B0 T B 5% ol o3 31 o 2R Ak B K 75 %0 A0
61%. B WA M REHR, 1 2YSE i 49 b0 B BT PR MK, 1
B Ak A9 L BIAR B B, EARJE 60 d B4 B3R EH
Bl 75— 7 |, B ATE W E BN 5 Troh HUH B 5 48
LS R . BIARJE B, A (6] S5 16 20 A9 79 4 58 fil b, 468
RER G g -4 B2, LR B 4 B0 86 %6 H 84 %6, 319
BEETEFMYRA, BSAZEERABEE, K5,
Bh-B LR AL G BRI R . B A LR
ARZRANRMFERRFERANER AL
RAERMBHEBT . BN E N, B Ruaw
IRAEALFEAAR L, LI B AR X M 2 B P % B A I I
1] 25 4 T Y S 5 o

BRTRMELS RAMATH R AR A4 R4 &
MAELDERBRRMERABRENTERA, AORE
REW  RABME5BAEE, KWL AL %M
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SHEK ARILEHAZR,. HEBEAKNEFERRE
HARRHAE, EREHEEEANREES B MERERN
WEBHEAREE 7R, BREEBHAMS AT
EHERTHESHA.ZRG S INEEEFNHEE
RADE. Blr AR GH W R EEE R EK
FE® SLRAZE, RBATBMRARANERER
AL S &P R T E BT ERBAAM, ARG 15 d~
30 d, B Al 4 A 5 v 0 AR MR B MUK B IE %, T B af
WMGAHBEUTEEEARF 60d iF M RIKEIEH . AT
WHESUEWL, FEUREERREL YT RERHA
VB A SE K, R TR B Y R E R R B A L, BT LA
N R EHEAXNRAERALERMNATAER
KB B i, B R RE RAE N A R A R (R B E
A.AwBGMARMEE Y, FEUSRAEEREEK
MEBRRE R i &,
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Quantitative observation on reconstruction of host spinal cord neuropil

after embryonic spinal cord transplantation with electron microscopy’
Hu Jian, Wang Zhengguo, Zhu Peifang. Li Bingcang, L.i Yingyu (Department of Orthopedics, Southwest Hospital,

Third Military Medical University, Chongqing,400038)

Abstract

Objective: To study the reconstruction of neuropil and the formation and differentiation of

synapses in host spinal cord after embryonic spinal cord transplantation. Methods: Image analysis of electron

microscopy was used. Results: The density of synapses was increased more rapidly in the transplanted

group. Embryonic spinal cord transplantation could not exert effects on the composition of the regenerative

synapses in neuropil. Most of the regenerative synapses were type 1. However, the number of the type 1

synapses was gradually increased during the recovering process. In terms of types of vesicles and contact, the

regenerative synapses were mainly axonal-dendritic and acetylcholinergic. Conclusion: Embryonic spinal cord

transplantation exerts great effects on the number and maturity of synapses in neuropil of injured host spinal

cord.
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