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[HZE] HIY B RER bk UL PR S 2 SRR C (AT BU - PR AT B8 DA BEL ¥t o BT 415 1A
R MRS R A DGR RN R s . J5ik 120 Bl 202 ot B T A7 T 48 PR JB R
FHRHLECT R B E 45 4 41 : A B .C 41 WERAL, D 41078 OV B4 . 4 135K 0. 25% R A t
R 1.5 mg/kg, 755 (40.2 £2.9) mL AEREHE R Al 28 BT (A s 5 | 5 60) IR 2540, A (B .C
203 SIAE SR R 253 (R 1 R RUL IR 3 50 o im A 0. 0625 mg/mL 223268 (0. 0375 mg/kg) . 4 4184
53 AR BRI B (T, ) AV ABHA S 0.5 h(T,) 1 h(T,) .2 h(T,) 4 h(T,) .8 h(Ts) .12 h(T) fiH#
K I, SR P80 ST e 92 76 A W0 1 3¢ ek 95 2% 5 DR A DG JIK ( calcitonin: gene-related peptide , CGRP) il 4 fz
(endothelin, ET) % i, /ARG | IS AR KA R FHIEATE R, 858 AHET T, T,
T, TsBf 2% CGRP KP4 D @, 1 ET KP4 D 4 TR (P <0.05) ;B 417E T, B} 113 CGRP /K-F-4%
D 4Tt , 1 ET K48 D 4 R (P <0.05), A 4T, T, T, T, Ts 5 T, lb# 1 3% CGRP /KT, 1
ET 7K FRE(P <0.05) ;B 41:T, 5 T, b # 1M 3¢ CGRP KT+, 1 ET K FRE(P <0.05), A 413
WA RAEME LS, PRt 2, 11 B.C.D 4L & 04 2.3.6 Bl kA mEfa%, 4 nlh 1.2.2 4
TIPS, S5 JRRZGI P BE SRR LA EL 15 SRS PR R A BEL T IR B 55 LAty X RB A 7R 45 K i
[F1) P T 7o T PR AR % CGRP R ET A& &, T LANR A Wi 48 PR AR S & A A 1 42, 32 BT 46 1
FETER,

[REBIA ] B0 TS FEAT 5 1003 A5 2 B RO IR s A R

[FEZESZES] R658.1; R969; RI71.2 [ XEkFRERD] A

Effect of papaverine on calcitonin gene-related peptide and endothelin in patients

after replantation of amputated fingers
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[ Abstract ]|  Objective  To determine the effect of papaverine through topical, intravenous or
intramuscular injection combined with bupivacaine for axillary brachial plexus anesthesia on the plasma levels of
calcitonin gene-related peptide ( CGRP) and endothelin ( ET) in patients after replantation of amputated
fingers. Methods A total of 120 emergency patients with single amputated finger admitted in our hospital from
January to December 2014 were randomly divided into 4 groups, groups A, B and C (observation groups) and
group D (control group). All patients were given totally 40.2 2.9 mlL 0.25% bupivacaine (1.5 mg/kg) for

anesthesis in axillary brachial plexus through location of the neural stimulator, and the patients of groups A, B
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and C were given 0.062 5 mg/mL papaverine at a dose of 0. 037 5 mg/kg respectively through added in local
anesthetic solution, intravenous drop and intramuscular injection. The peripheral venous blood samples in 4
groups were taken before anesthesia (T,) and at 0.5 (T,), 1 (T,), 2 (T;), 4 (T,), 8 (T5) and 12 h (T;)
after anesthesia. The plasma CGRP and ET concentration were measured by radioimmunoassay. The incidence
of vascular crisis and survival rate of replanted finger were recorded after a week. Results The plasma
concentration of CGRP was higher in group A than group D at T,, T,, T;, T, and T, while that of ET in group
A was lower than group D at the same time points (P <0.05). The level of CGRP was higher in group B than
group D at T,, while that of ET was lower in group B than group D at T, (P <0.05). In the group A, the level
of CGRP was higher while that of ET was lower at T,, T,, T;, T, and Tsthan at T,(P <0.05). In the group
B, the level of CGRP was higher while that of ET was lower at T, than at Ty(P <0.05). There was no vascular
crisis and all the amputated fingers survived in the group A, while in the groups B, C and D, there were
respectively 2, 3 and 6 cases having vascular crisis, and respectively 1, 2 and 2 cases having necrotic
amputated finger. Conclusion  Papaverine through local anesthetic solution combined with bupivacaine in

axillary brachial plexus anesthesia keeps increasing the plasma level of CGRP and decreasing that of ET

compared with treated by other ways within a short time and for quiet a long time, and then reduces vascular

crisis and improves the survival rate of replanted finger in patients with amputated fingers.
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MBI & S W IR (48 ) PR AT 48 PR 32
M7 E A EORIRUE . FHAEE R PG bR T 5 HAS &
FIFHAE 25 A1, 18 5 AR IS DR A7 A8 1Y) 455 230 1
ARUIRIIEER , Qe sk 5 BT 4 FAE AR S5 &R 15 fE 4
FER KT AR RIS o IR b P BE SE Ok 2%
iR DRI P R Y ML AR 2R, 8 2 AR R 2 LA DK UL
PR 2, B AR BAE A SCHRIRTE " R 3 958 V) 1 St R 2%
fifp AL PR R 2 L (HR LA 25 245 07 =i o T 5 4 B iy
— SO ROV J5 4 R g B SERRAS B 4 4 T [a] e
F T S 2 A RE R L A R S g . T HL
PREF I FFLLE , B 1k A a0 & A 58 14
EPARIE PR B AN AT 43 o PR TR I PR b dn e e
T P AR B AR ST 100 A8 400 J5 o DI A, 4 1t 7 ) o R AT
ISP LS fE SR A 3, Fi v A AT B R A — A
B K o EINAM B0 T IS ST 4a ) i it o &
S I 37 B 45 2% KL R A € BK ( calcitonin gene-related
peptide, CGRP) FIN iz % (endothelin, ET) {55 f: 22
(FLIX BE AP CHR A4 F A O LA I I 25 00 T
VU A T D o BT E T WS PR I 2
SRBRIECATA 15 DS RAS AR DABEL i JBR 5 , X LE WL 4 2%
SO A 7] 25 245 75 200 L4 2 S EF e BTl . CGRP
HET ZACF K B £715 28 1 70

1 AR5

L1 —fiH

LB I ELE 2014 4F 1 - 12 A ]
BUES) e VNI E IR T B el PSP o
WP 2B AT AR BT 48 PR AR B T R 8 120 ], ASA
31 ~ W4, 4 65 i, 2ot 55 ], 4% 20 ~50 %7,
PRJBTHE 50 ~80 kg ARAT ™ /iR 42 47 o0 B il
WD RERR S T S REAS 4 B I T RE R A% . b B 28
JULPRI AL A SR e R T 24 it A st | 2 0 S R AN
BN FTERE2 BB WBAERADTIE . A Wrg X1
BORAE , 2 T AT IR IS ) 6 h DAY SR FEHL &L
TRERGBF I 4 41,454 30 4], A (B .C 4190
S, D BN R, 4 ZHER T 0. 25% EhR A LR
(1.5 me/ke) ZEHE(40.2 2.9) mL RS 5 M
ZERHA R W), A (B L C2H 73 59l 8 JR) R 25 W DK
T AL T S ] 0. 062 5 mg/mlL 4 S i
(0.037 5 mg/kg) .
1.2 RE5 40 7 ik

HEATFAREZEH 30 min JLEEHL PG 10 mg, 7ERRBE
FRAE I RSN Co vl T&T, IR 10 AU 0 R AN TG B il s
308 ek i Y P 6 BBV B, g S Ji b Jg 90,
R i il 90° 22 A4 LR, 76 i L5 IR s S AL fih K%
TSN BRI SN , BELIE 41 26 1 22G £t 30° % 4% T 1) 46 25 .
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WAL (PAJUNK 44 UniPlex NanoLine UP 3/50, 22G x
50 mm) R REAEE SR 2R As (PAJUNK FE[E ) 1917
WA 4% , TEARGE I — A0 v (BT H AN 3% 42 T 58 2 [m] A
J B R K, A8 P A 28 ) 5 i R 5 B A B HL R 0.8 ~
1 mA B3R 2 He, RSN K b 07 @ A EH pl 2 (5] A Al
JRIGE, 7 A T il 1 WS R BERT ) 5 T3 ik
T ENIRERR 2 (51 S R R A, 5 e 3h
1) BRI 2 (51 e RO g, Jeth i A5 /DN 4i8 R0 4RE X 2
) o — ELRRZN G| AR I A4 B A (5 90 5 H K
MEH <0.5 mA, WUER WA SRR AAAE 1 AR iR
255 mL, FRUAR S VEIH 2R 05 , PRI R AL 8] 1 mA,
oK IR S I AR T RIRZS . 4 4156 A1)
R B ALY Eh (] — BRI B I St G SR R
PABEEBSCR AN, i WLIA] 98 DA RH Hiv o

FAREGEHHT 30 min Jr A (835 I FHU98 5 (ZZB-
150 B4 B I 259/ F il 2 BT g A BR A H) ) o
PCIA FC i - 1545 BR A7 $LME 1 ( Butorphanol ) 10 mg + £
ot &) Bt ( Tropisetron ) 10 mg + A= ¥ £h /K & 100 mlL,
PCA it . B 5FHE 2 mL/h, HIEFEH 1 mL/30 min,
1.3 AAREHIEIHEAT

ARG TS SR BN S e 15 A6 T B FE A 1% O T 2
AR B AR, 53 B e AR R (T, ) 1
EMBHA IS 0.5 h(T,) .1 h(T,) .2 h(T;) .4 h(T,) .
8 h(Ts) .12 h(T,) RAEFHIKIN 3 mL, & A& A EDTA
AN 30 WL AT AKEE 40l 1R L FE 4 C T ELG
10 min, #3533 000 r/min, 73 B M3 )5 B A —20 C pK
FEORAE AR A S e B IS 4 T rp b O A= Wy i
FEFTAR 4 7550 G 12X 700 0 0 - B B 3 T H50A A DU i
# CGRP M ET &, A1 FWNEKERHITHETT,
WLEEIC SR PR AR 19 B 20 1048 Fe A R 3 AT AR IR S %
JRER 8, | A= IV FE G R
1.4 %it544

SR H SPSS 17. 0 A T Ge it 20 A, iH i SR
%+ s, FIEIORHUBOR A X K050 2L FLBOR ¢ K360,
ZLH] LERCR FH 5 25534 s 0N FUBCR FHCXT ¢ R

2 HR

2.1 4 8%H— BRI ILE
4 4 HE BRI RN R R R[] 2 E SR

WEEF(P>0.05,K8 1) o I A & LA RCR 5¢
e, PR S8 BT A AT L] Y87 AR o A
JEBURRCR TEE AR HBUAS R o

F1 4HBEMEFESFRKRZL FARER LR

(n=30,x £s)
15 =il AR AT FARmHE]
(B/%0) (%) (kg) (min)
SRR + M4 16/14  33.7+7.8  60.6+3.8 181.6+8.6
WGRTE + AL 18/12 33.7£4.2  61.6+4.0 182.029.4
WIS + 8] 14716 33.2+5.7  61.2+3.8 182.9+8.8
Sof HEZH 17713 33.5%5.5  61.5+3.7 183.6+8.9

2.2 4B &nT EHkd CGRP {Le) bk

AZHTE T, T, T, T, TsBf 2% CGRP /K-F-48 D 44
Fm R, ESA g EE X (e 53500 45.56 .50. 01
47.40 43. 61 .48.32, P <0.05); B 47 T, B} 1fi 3%
CGRP K FE D TR B, ZRASITEE L Nl
40.46,P <0.05) , 24 [a] % HAth 21 1] 5 Bk (] B be 3¢ il 2%
CORP &I AW R (P >0.05), A Z1:T,.T,.T,,
T, T CGRP KV4: Ty Jhim .3, 2R A Gt =
(e 4r50Hk 61,43 56,95 47.42 37.10 42.52,P <
0.05) ;B 4. T, 1% CGRP /K48 T, = B3, 27 H
it (1 24 56.31,P <0.05) 5 71 HAt 2H 1) 5 e [i]
Bt T, b 3% CGRP & & s AW (P >0. 05,
#22),
2.3 4B HE KR SRR ET 56t

AZHTE T, T, Ty T, TSHF I BT K48 D 2H %
REE, =R A G52 (e 7052 42,93 .40, 15,
38.90.39.32.38.05,P <0.05) ;B #H{ 7 T, Wi 3¢ ET
KPS D AR, 2R A G L (1} 46.26,
P <0.05) , 20 [a] (1) FoAth 21 90 5 I 18] B L I 3% ET &
HEFEICAPIE (P> 0.05), A4:T, T, T, T, T, 5
3% ET K48 Ty REAR . %, 25 R A Gt 2= L (1 53
5k 59.77 56.74 50. 68 58.29 47.21,P <0.05) ;B
4T, M3 ET ACPE T, AR, 2257 A geit 27 X
(14 63.21,P <0.05) ; MM HA 20 51 50 B 5 T, kb
B ET S TR E (P >0.05,583),

R2 4HEBEMEFESE SR ERMRFESRERB XK FLEE (ng/L,n=30, xxs)

20 51 T, T T, T, T, Ts Ts

A 40.7 +4.3 90.0 +4.5® 91.4 +4.10® 88.4 +4.0% 84.1 +4.0% 79.3 +2.3% 41.5+4.4
B 40.2 2.7 88.1+3.6% 40.2 2.7 40.2 2.8 40.2 £2.7 40.2 £2.7 40.2 £2.7
C 40.5 £4.1 40.6 £4.1 40.6 £4.1 40.4 £4.1 40.6 +4.4 40.6 4.0 40.6 +4.0
D 40.1+3.7 40.5 £4.2 40.6 £3.7 40.6 +3.8 40.5+3.6 40.4 +3.4 40.4 +3.5

a:P<0.05,5 T, /b4 ;b: P<0.05,%5 D 21k
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3 AABRENEREERESNERMRNEEKELE (ng/L,n=30, x +s)
205 Ty T, T, Ty T, Ts Ts
A 76.8 +3.5" 40.0 £2.3% 40.8 +2.8 41.7 2. 43.1£2.5% 47.1+1.8% 75.8 £3.9
B 75.2+3.4 39.8 +1.7% 74.3 £3.6 74.5 +3.9 74.8 3.5 74.6 3.8 74.9 +3.6
C 75.1+3.2 74.6 3.9 74.8 £3.4 74.5 +3.1 74.9 +3.0 74.7 3.1 75.1+3.0
D 75.7 4.5 74.2 +4.4 74.3 +4.2 74.3 4.4 74.3 4.1 74.6 4.2 74.4 3.9

a:P<0.05,% T, w4 ;b

2.4 4MEBHFMHWIEE M 0E 0B KARGER
7 rh A

ARJg 1 BT A 4R E BN A 75 2 R A
FEIRSE R TF D (X 4090 4.32.6.29
6.72,P <0.05) ,7ii B.C #15 D 4 WA B A it
ZR(P>0.05,%4),

A H B EEA R MEfES, PRSI T  A7
R 100% ;B 41 E W & A A%, A 1 ) Pl
FEIRVE  AF 152 96. 7% ; C 4135 3 Bl R A & fa %,
A 2 FIFHHEFEIAIE  AF5 % 93.3% ;D 4 6 il kA
MAEES, A 2 BIFHAEEIRIE, (A 1E%93.3% . A4
BFEMAEE S L ERP BT D 4l(x* =6.67,P <
0.05,35),

R4 4HREMEFEEEEEANERIERR(F,n=30,x+5)

m5 FEHLIN ] ji1Es BRI
R gERK RAF B R D & WE
A 28 2 28 2 0 28 2 0
B 25 5 24 4 2 24 4 2
C 23 7 2 5 323 4 3
D 2 8 21 5 4 22 2 6

x5 AAFENEREEELENERERINERE
EEHER[ (%) ,n=30]

S il RAEME 5 W45 AL
A 30 0(0%) 30(100.0)
B 30 2(6.7) 29(96.7)
C 30 3(10) 28(93.3)
D 30 6(20) 27(90.0)
a:P<0.05,5 D 4arkix
3 itig

45 22 3 M 5% ik ( CGRP) 2 Rosenfeld 4517~ 7
1983 4ER 4 T A AR R B — R AE MIE PEZ Ik,
TIZAm T OIS R% ARG RN ILE RS
w2 RIS B A A P R 3 A 0 5, xS
LA B AR S/ LA A W B BT KA T . ASHIFSE
F1 225 S R 7E R BT 45 2EL 19 CORP 22 BIR A, i 7E

: P<0.05,5 D 4rtir

(LI FH 42 SR A DA BRI I, B2 1) 13 e T v e L
Al LA S SR S, T L ) P o ik SR R 0
RS , B I FE R A LR B T A,

R 22 (ET) Y84 1k B AN i A5 78 A 5ok
MR R AR T, ET BRI,
FEM TR 1, YIRS BRI PR £ & 7E
B, P9 ANIEPELE Wi YE SRS AT LASE I ET f9335
TR S SR 2 i PRI 36 1 R R I,
ET 5 58 7 A5 W 4 0, B 15 P9 B 20 0 7 2 10 47 5K
7 CGRP P —3, MR35 sh 745, 76983 M 3h 1
o BRI A 3K 7 05 TS 3 e A A s e AR
R Hh e T S0 1 R TR T 52 30405 25 1 0 384, 4% 4L 1)
ET &8 Fh 5, X 5 T A8 2 S Bl 45 W 45 , 4F BT 45
PR A AN AL F) S, T 76 T 2 Sl 8 A0
NIRRT , B2 1 TR At TLZEL AR ARG R 3 LA , 3¢ ik
T LU L IO , TiT EL3X — 419 CGRP .75 %5 1]
BHITFER X B3 25 0 IE T BTG R 9 0
VI , A ) T Wi B

R0 S 20 L e S LA Bt ), B X TR
G EA S A T, T 800 L 4 N B I
FE I i 60T LR B, ST LA 6 5 1 45 B 7 1
VA R BRI T, DR A 55 S A4S Il T
LRI A RS T o e A L 8 ST A i 5
FEER 0 L5528, 4 253 AR K & LA K UL P Ja 3 152
W T (E33 TR 2 24 7 X 2 A P e 1) 8 0 2 7
BRI R AE S HOR, XA T R 4 B iy — 8t
AR . BBFFEFIM . BRI 1 1R R AL AR
8 TR ARG 5 2 2 BEL s T 6], 53¢ R R 0% 75 A0 R
R TR S R o AN S b BB SRR 5 A b
o R AT IR A 2 5, e L 245 25 07 s RE B FE B K
IS 5] PR ARG 4 L4540 R ET 9 & &, T CGRP 193y
B ORERAE K T SRR I 11 T A 1], A M) I A
LAk, TEMTS TRRLAR IS , 5% 00 R 48 I R A R fE
DR 2R A A a4, T IS f 4 doe i LT RS 12 ~
48 b, Jr R 12 W' TIACHFSR 4 SR R BRI 12 h
SR AT BT DR IR P T O RS A — o TR



537 5513 W =R E K ¥ %A
J Third Mil Med Univ

20157 A 15 H

Vol. 37, No. 13
Jul. 15 2015 1361

b Jh CORP |y & &, FEAIR ET 19 & &, X Bt A A
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W HE-FHHE T A T8 A5, 1 10 7 (s FH 1) A B 2
WIS o AR PR VAR O B A BT AR R
WL o ke i O 405 M) A R e S RS
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SN 22, SCRE M) SRR MU Fr 228 5, i i
Wi 0 LGS, 17 LIS BEAE T AR 45 A — B 8] 38
Ao IR A P ) 2 B0 A T A 5 CGRP R ET 14 71
KBNS T A ILAE P& 48 1 D0 , M BE A8 16 28 — i (1]
PN AR SR A ISR DO, A F T W A 773
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ARV T 8], %) e 5 2 6 A LA FE R B Bl 1) 1 —
S BIPE T (B Bt AL LS B9 I8 5K A fr itk —
HHIBTTE o
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