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Improvement and application of intrathecal catheterization in rat with thoracic cord injury
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[Abstract] Objective:To explore an intrathecal catheterization method that suitable for T10 spinal cord injury (SCI) rats model,which
can be better used for dosing subarachnoid space in (spinal cord injury,SCI) model. Methods: A total of 60 female SD rats were randomly
divided into the L3~4 catheterization group (T group) and the L6~S1 catheterization group (C group). After 7 days of intrathecal
catheterization and SCI,the differences between two types of intrathecal catheterization in disability rate,mortality,biting catheter rate,
lidocaine test,weight changes and blue ink location test were compared. After 7 days of SCI, Alzet osmotic pumps were implanted into two
groups respectively,then we observed the mortality,weight and the morphology of the spinal cord after long—term catheter and osmotic
pumps implanted in SCI rats. Results: After 7 days of intrathecal catheterization and SCI,the biting catheter rate of the two groups had
significant difference (P < 0.05),and total elimination rate had significant difference (P < 0.01). After intrathecal catheterization and SCI,
the weights of the two groups were decreased,and after 35 days of intrathecal catheterization,the weight of rats in the T group was higher
than that in the C group (P < 0.05). Blue ink location test showed that there was no appearance of catheter obstruction and position
migration in the two groups. After 4 weeks of Alzet osmotic pumps implanted, the histocompatibility of Alzet osmotic pumps were well. HE
staining showed that the lumbar spinal cords in the two groups were all been compressed mildly. Conclusion;The L3 ~4 intrathecal
catheterization is ideal for SCI model in rats as the biting catheter rate and mortality is lower,and the operation is easier.
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255 RUNRHE Y B A (Yaksh B A TE )2 408 XA
BN B 2 L3~4 BN EE WL Lo~S1 BN
B LREATREAS R A S I T R B
Felol SR, AE K BB HER 1 (spinal cord injury, SCI)
REAY vh | B 453 45 07 78 [8] — 19 B, 5 N 48 7 =X
0 AR ARG — PR ST — i FH T SCLR
SRS (R 8 PN B A VR T A

ARBEGER )2 W R B T10 47 of 5 54
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1.1 ##

PE-10 T4 (R M8 AL 4, N2 0.28 mm,
AME 0.64 mm) PE-50 34 (N4&E 0.58 mm, FMME
0.99 mm, Smiths Medical International Ltd. 2], ¥
) s NYU A s 34542 model T %Y (32 FHr %V
AL K2 LRI G b LI F L ) ; Alzet 18
75 52K (Alzet Osmotic Pumps 2004 % | Alzet /A ], 56
) 5 2%ER B Z2 R PRI SR (B IR i 25 FRA
F ) H R R (RIBVL 2GRS 25 8T ) A
R L (HE) Qe il & ( B = K) 525 pl i
RS (LIRS .

1.2 F&*
1.2.1 SEEFHhph Ao

SPF 2 AF MEME SD KR 60 H [FATHES .
SCXK (3)2013-0016 (|- P45 /R — b L SE 5 YA
BRAAF]) ], 10 JAIE ARE 2 210 g, FBEHLECT R
TN 2 & L3~4 BN EAEH (T 4H) M4 L6~S1
B (C 4, B 30 B 3E THEIRFRAE, A
SROGRE, A FRIRE
1.2.2 ¥ A E T AR I 1E

S BTHK N 6 cm FT 8 em 1Y PE-10 545 4%
30 M8, HHFAREGLINCHE S 42 2 cm M
4 em &b, 73T L3~4 BAEF L6~S1 B4, 75%1H
RS20 KB A7 . IR BRI 10%K &
S 0.3 mL/100 g M6 TSRS 2 57 SUI A% I
LR PSR ZE N L6, LA E o FARERVER AL, PRI

JE UMY, DABRIS 2R S 12 2 om SR IS &
L i K TH R

BN EERRE. O% L3~4 BNES . 13-4
Jorts AT IIT B R 2~3 em, BETESY B BT 40
ZURNUA , ZR 77 13~4 BRI B BR, BYBRER 2 14 e
DAY R EA IR, TR R 420, s 142 L3
WSS, R 13~4 TrMfalFL, F 19G 2 fil el 3 B 50
B 5 B Wk O S | EAH 249 1~2 mm, S B ke 90 i )5 ]
A% 73 18 BEBH R Sk Sk AR S5 A R
2y 30°9 M1, FHEASHEET 29 1~2 mm SR EF Sk, AT I
UGB An s 2R R B i
T2 LA AR R R AK R 2 em, 45
20 F L1 HEAR (ZXT R 1L3~4 B8E 19 B HfiA
I CIRDN NN VS S0 & bl B e e 1 < @A VR S =
B Bl AR S TR T i, B J24E
G, R4S L AL S8 15 2 4 LI E
a4 A R A B g [ S T R4k, S S
i) S, A& G oCER T T 25 WL iR HERE AR
A FE A 20 pL TREA K, e RE, Z
J&i (AR AT A T2 , B A4 ARG 1E
TRIAEE T SR, LAB A B 48 ASROLIR, A
HIRE 45 T/ N =KW H 22 2= 80 20 71 UAd, i
423 d; Q% L6~S1 M &4 . UL Le~S1 Rl Yt
FE Rk, 7R 1% Lo~S1 BIEIp . S 10 AR I T 1
KEH 4 em, REAER L3~4 BE,

THY N BAT G55 8 K, IWKIFE s 4 (JRR I 571) [
HI), AL T10 B, & B35, A7 T10 HEMRDIBRA
TR RE (B ) >R Allen” s 54 T10
HEEATEE SCIARL, Bl R 10 gx25 mm, T
T JE T R RUE R R e B AE e 8, A
TR 524 G WL B R R SRkl 2 AR s
PRI N BRSE ; AAROEIE, A IR E 45 T/ iR
SN FHEZE 20 J7 U/d, #223 d,
123 EFEHERFRE

BHEIGH 1K, Y8 BBB i M B Tarlov ¥
A3 B R R RAE—M)E B BBB 74> <20 43
oy, Tarlov PF5r<4 43, iIC NEGE , N AJG LM,
124 A %FRKE

TEEGS 7R, ERREBERET, 55
BHNA B AL T 25 WL SR EH RS S EEA
2% 2R 20 pl 5 PR ERE S I8 R
TIERRIE Rk B T s ab, EEAFZRREE, K
B PR P B RRIE B e i R T R R 2RI 2%
JEWREIEH . KA 2R e, AN AR
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SERGT . K 300 mL, ZJEHH 4%Z R TR 300 mL

125 =mER KETHARTF

PR 2H A R BRI Mg A SR AR 2 J] (RIS PN
BIEH 1~7 KA SCLES 1~7 K), idse KBS
BHPIEN AT EBE G 1~14 d Rk (R E
HH024.6.8.10.12F114d, TH 8 SitirraE,
KRBT ) ; SETRAERHMNEE )G 0~7 d.8~14d,
15~42 d, 73 =B Boll g, o Gt BAET %,
1.2.6 AP G FF @ W B AL F IE

F SCIEH 7 R (RPN ERHGH 15 K), A
ZH PP BELIEPRRIATL) 1/2 19 SCI KB, J631E P 2 AR 7Y
PSR M S B BT K BRUBRERR
AT MEH 25 pL EENSEREEA 20 pLiE
227K, I G BDZIAR FE R R, Tk B 4, RS
127 KkBFERMESEERMAN

T SCLES 7 RN EEEH 15 X) M4
FIATFEERE SCI KFHEA Alzet BBIER, B
BIEFAEARES . B Alzet BB E T LHEE
FRERK I E 2 12 h, MARTEH 1 mL 3 5457
200 pL KB 0.01 mol/L PBS £, MLRRET: 4%
K HEE BN E , BRI Z A0 N E S F AL,
et IS o B A T 0 B R Al A B — i
FUFABE R E THD i PE-50 EENE
BIEE RS PE-10 S ME R, i )E TR
RAEFLIF R, JORE A K R sk S8 A Rk
ARG SR 45 T/INR =K UUULE B R
20 77 U/d, #4E3d, WMEIFEFRA AR RIKEA
1k, BEEE SR 1R ISR 4
12.8 ¥HBFEHANGIERESMYEFNER

SCE WS RIR K B, B8RO i
i, ORI AE 2 mm Ze A7 HEE , PRsVE 1 0 b AE 2

W S tE e O B RS S FHS E 2 24 h, EEH
P19 BOE B (58 A e T AR NI R ) T RS
JE B 7K (70%—80%—90%—95%—100% ) , —. F 7
B AAIEYIA (4 wm) . BB SR, IRARE -
ZL(HE)Je o WA BEA L UL A2
1.3 “%hit$riE

fifi ] SPSS 19.0 #4502 Hr . IR
BHE P B bR E S (3 £ ) Foom , B I 2000; Fi B 45
T3 XX IR R AR L 114 5 i il P — fie e P A5 8 i A )
T, IR I AL LE 2543 A () R 4L [k 7 22 5
SRR ¢ K5, 2H PIAS [R] IR [B) A4 T 25 57 R o
DR 28 5 22 4347 5 T 201 8] R R ) 1l HE R Fb R
KRR, P < 005 NERALIHFEX,

2 # R

21 BREBHAR RTHE EE AL FRRE
B B BALIKIE4E R

MRAESZIETT, A AN R ] BEX P2 K B4 e
AT AR IEA X5 HE , BT — ] BB TR A R AT
NG—BBgsHH 0, TS C HRPNBERR(E
IR 1 R) TR (EEE 0~7 d) LR 2R EHE
PAPER (BB G 7 )X R, C AR R e
ME S LI RF T 4, (AP AR 25 5 o422 8 X
(P >005); RER(EEG 0~14 d), WAl RIZE 5 BA
Gt EE (P < 0.05); TR (EE G 8~14 d), 4l
[BIXF HE TCGE 24 25 5 (P > 0.05) ; BiZH A SRR (3%
B+ W8 +F 2 RS B ) (B 5 0~14 d) Xt
o, 225 HA B ESIH#E (P < 0.01); BIET %
(0~42 d)PILLIA G225 (P > 0.05, % 1),

W BB RIS ) Alzet 1835 M A TS N
B 14 RIT, PHLLAT G905 BOR 19 K U

®1 MAEERBIERMLLE

Table 1 General characteristics of the two groups after intrathecal catheterization [n(%) ]

AEEE T4 CH XY 1a PAE
Hks 1/30(3.33) 4/30(13.33) 1.964 0.161
WAE R 0/28(0.00) 5/24(20.83) 6.454 0.011
FZ AR A A PE % 0/28(0.00) 1/19(5.26) 1.506 0.220
W ARG RS AR 13/13(100.00) 8/8(100.00) - -
SRR (B + R 2R AT B ) 1/30(3.33) 10/30(33.33) 9.017 0.003
BERET R

0~7 d 1/29(3.45) 2/26(7.69) 0.479 0.489

8~14 d 2/28(7.14) 1/18(5.56) 0.045 0.831

15~42 d 0/13(0.00) 0/9(0.00) - -

0~42 d 3/29(10.34) 3/20(15.00) 0.239 0.625
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HON.TZ 26 H,C4 17 R, BHABREELN 12
(AR IKENIRK . T4 13 H,C 41 8 H;Alzet B35
JEFRAEA T4 13 2 ,C 41 9 FO)UFxT Heifss . ¥
AR A R B, A E A AEE S 14 d
(SCIJEEE 7 K) I REAR UL M7 1 | A6 W5 e vl Bl mT
IRHE LA L PR A O SR AR v A T AT
KER (29X L3~4 FFET B ) . Alzet 335 T A0
NJGRT-R(BEG 15~42 D)X, 223 LG
LR(P>005,7 1,8 1),

iy Ml i ot

AT HAREEBEESIE ;B C 41K BUEBEWE 5 00 ; MA 5 1

PR REAS L 5 19 P A 0 mT DL T SRR Y PE-10 348,
E1 WAXREEERERL
Figure 1 Blue-stain of the spinal cord in the two groups
22 EBEEBHAKXRKAELAREL
PR BR A5 I 18] A e A S 4545 IE A5 o0 A

H 72555 BT 0~14 d W4 K BUA T 7E )
RO AR B2 R (F=50.259, P < 0.001) , {HAE
BHE T ERY LIRA G ER (F=0.238,P >
0.05,%2).

x2 HANEERSCIEMARREELTL

Table 2 Weight changes after intrathecal catheterization

and SCI in the two groups (2)
B S T 4 (n=26) C H(n=17)
0d 210.62 + 8.77 212.41 £ 10.11

2d 201.35 + 8.67" 197.65 + 11.14"
4d 195.61 £ 7.49~ 193.00 £ 9.73~
6d 195.50 £ 7.77" 197.82 + 10.24"
8d 202.69 + 4.95* 200.94 = 1091~
10d 197.19 + 4.82° 194.94 + 10.14"
12d 192.81 + 7.18~ 191.53 £ 8.51°
14 d 196.54 + 9.39~ 195.06 + 14.62~

54l 0 d fRFEAML, *P < 0.001,

ZEIK BN, WHKREAEE RS 2 RIYE
RAT I ZE FHE(P < 0.001), 3 T4 12 K& 2 &K
ACSEELIREHLL, P < 0.001), 2H P 5 A% 5 2%
S TGIERE (P> 0.05),

23 KB ELEEFRANFIL

Alzet BB EFFAJG , IR BRI A H B 2
P ET (T 13 H . CH 9 H), BBIERE
AT RVE G 14~42 d, W2 K B4 5 7 sk i) 1

B 2 =00 5 AT AL (B E] . F=35.809, P <
0.001; B, F=0.376,P > 0.05) . Wiz [a][a]—m
[EARTEXT L, PREEES 35 K TAHARBREENE
BT C (P < 0.05), B[]S 41 W] 22 S5 T ge it 2
EX(P>0.05,%3), LK FURRELZ A,
5B E R AT, ALK REMA G 1
Fo2 AR E T W] 3G (P > 0.05), J5 2 JAPIAHK
AT & RIS 14 d fRE (P < 0.001);{H
SR EMLI, RA TAH TG 2 R BHEP <
0.05,%% 3), LIRSS HE MER 1835 H AR SR [l ol 45 45
WAL, RIS B s ek, A LA B HE = N,
VLIHIZIB 8 R I A SV A M R AT, v LUK B[] 7 A
A 2),

®3 SEERBANERAXRREELTL

Table 3  Weight changes after Alzet osmotic pumps
implanted in the two groups (g)
B S I IR T 41 (n=13) C 41 (n=9)
14 d 195.69 + 10.04* 196.83 + 9.94
21d 198.54 + 7.07* 197.78 + 9.83
28 d 201.38 + 7.84* 203.33 + 7.38
35d 217.08 + 4.21** 210.33 = 7.30*
42.d 221.77 £ 5.40** 218.33 + 8.80*

5 c4iEmAMLL, P < 0.05; 5F4 14 d REMLL, P < 0.05,

} F S’ . AN
B2 ZEEFREN4BRXEFE

Figure 2 General situation after 4 weeks of the osmotic

pumps implantation
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B, SRR N 0 S Y g A H U 5, nl
REAFTEAR PR R LR, I HLAR A X 4 44 A A [ 7
JE A 3 FE AR T A S A SO
JEAR (AR 4 18 3)

RIS &

B TN B O 24 R I S A B A A
LFB, WNEEBORTEE SCI A5 i FHAH
Xop 455 22160 SR % 4 ARAE SCI AR r ity 1o FH U A Xt
FERIR AL, 76 KB SCIBiA | HiBt SCI 2k H
Yaksh B4, BN BH O THUE KA ;T9~T10
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Figure 3 Microstructure changes of the spinal cord in two
groups after long term intrathecal catheterization
(HE staining, x50)
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WO B R N A R WA N B A
EEALE AT AL . B Lo~S1 B4 LS,
REE TR HARTE SCLARFBFEE SCIAREHA ,AH]
TS B XA RER07 . B, %15 T9~T10 SCI
PR B TR A —EUE, ARG AN,
A IS SCI AR (1) 3 N 248 5 vk I A T 4%
. (DFE SCI X4 A8 W1k S A AL BT
UE, I AT URER S AR AT S FIA P 221 B S
107 ; @A S5 A IR U473 65 B 10 B 1 e oY
i QB ARG G T — & ALK E B, H
SEAWIRIELE SCI FARMEAE (REALT U
P35 By ) ; @R i e I A K B b R,
BB T R AN 32 K R e sl Il ; &8 48 i) %
KBl FET - AN b T 4 A B A L © B RE i
J W] R SR AU A T R K SR 45 2 )
IS TR W S 45 25, T DAAR SCIA R, Yaksh B
W SRR AU R H R E AR
i FRESR , mOHERS Py B8 K T Yaksh #
WL, S R R B ) R B, AR A Lk

PRI, AR SCUA Oy TG AHE 3 P 548 1T B & T
FHT B SCT R BUBEAY . ABFSE A ] % B9 PE-10
SN L3~4 Fl L6~S1 85 P B A TEMEAT T eleadk, B

O PGB E s TSR AN, ARG F ol %
HEBEE WS TR A G RKENSE; QFEE
NIGATRIZEEFLEE , Z )5 g e EE 1 540, bk
L5~S1 A 5IR RSB gImesh, BA TSR
PEE e I B s @FE SCT ARG 1 J& B, R 54k
SCI FARMHEAT, I TS A AT A RS OB
LR L, ELER A — i A RB K & I [A]  veb
B EAS TR SCLJS ThRERSE I

AW BN, 5 Le~S1 # N B, L3~
4 BB S UOR I B AR, JET R SR e
FAMOR TS, LR2ZEF e Rl T4 13~4
B N B S R R R s AT AR T Le~ST
B B B s ZAR BT REME TN ZEHRAE
HIR & R, 1.3~4 B4 T B LSS 3] i A - 4
i, L6~S1 WA AL H] | 31X 1] G5 K U B A ) 245
R BRE WA T g e, 7]
s R TR, ZME HHITE Lo~S1 SN B &4,
HAR T 18 (SCIARHT) P, il Re & K oy 24
NEEET, KEATGE S s 5 32 i 545
SCI G B B, W RESE T SCI 520 T K
BRUG RS S R S B e, AEFE T30 T, AR
FIET - FEEP TN EE A SCLJE 1 F (B
BHEG 0~14 d), XAHESEE R SCI#A/EREM
HREI5 -5 R N R N RGO, A, R
SR L3~4 B TEAEA I B SR E R InZF Lo~S1
BEL EWE MEEHRERIFAR, B2, 540
Yaksh BRI IR RAR L, AP0 R M L3~4 B
B R T KR ASET R AER R, (LT
Yaksh B8 %P,

AN, ASHIF 5T I8 50 UE T 7 R Bl A 25 1 4
(Alzet BRI )78 SCIBERIR R %38 15 3R
EEWNSM RO, i R RS
BRI TRE R LR 45 2520 AR S IR R
ZE B IR S A SR A RAF A R L
HeSE RN, U2 B 7 X Bl 2 K R 2R 2y
IER

SR, AT A SE: | PR RRUZE 0T P B
JE BTSRRI, A T R A
LA S VuSE, (BB RGBSR X 28 B
BERTAZ RE/N, A NTES EXF 2R AR K, Xn]
REZPN PE-10 LI AR 2 , Ik FHA12UH
BV SRR T, IR gE S
WA BFFERT A SR 5 TP R TR 58 Polyurethane
Microspinal catheters ( Y42 0.12 mm, #F%£ 0.35 mm)
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