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Effect of Anisodamine Combined with Plasma Exchange on the Improvement of Neurological Symptoms in
Patients with Thrombotic Thrombocytopenic Purpura

LIU Qing-rong', LIU Hong-tao', YANG Chun-hua', WANG Huan', LIU Ming-yuan’, GAO Cai-feng', LIU Yan-
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bei Medical University, Hebei Tangshan 063000, China; 2.Dept. of Pharmacology, Basic Medical College, Jia-
musi University, Heilongjiang Jiamusi 154007, China)

ABSTRACT OBIJECTIVE: To observe the effects and safety of anisodamine (Ani) combined with plasma exchange (PE) on the
improvement of neurological symptoms in patients with thrombotic thrombocytopenic purpura (TTP). METHODS: 58 TTP patients
were randomized into combined treatment group (31 cases) and control group (27 cases). Both groups were given PE with daily
dose of 40 ml/(kg-d), replacement frequency of once a day for the first week, every other day for the second week and every 3
days for the third week; combined treatment group was additionally given Ani 25 mg/(m’-d) added into 5% Glucose injection 250
ml intravenously, lasting for 2-2.5 h. Treatment course of 2 groups lasted for 21 d. Headache, epilepsia gravior, disorder of con-
sciousness, language barrier and psychosis of 2 groups were improved after treatment, and related ADR was observed during treat-
ment. RESULTS: The symptoms such as headache, epilepsia gravior, disorder of consciousness, language barrier and psychosis in
treatment group disappeared more quickly than in control group; there was statistical significance (P<<0.05). Ani related ADR was
slight and tolerable. CONCLUSIONS: Ani combined with PE can improve neurological symptoms rapidly with good safety.

KEY WORDS Thrombotic thrombocytopenic purpura; Neurological symptoms; Anisodamine; Plasma exchange; Improvement

OO MO N OA NN A NON MO NE NN NONNEN NN NON MO NN NON MO MO NN NON MO NN NON RO NN NONNONNOI NN NON MO NI NN NON MO NN NOA MO NN NONNON NN NON MO NN NONNON MO NN NON MO NI NONNONNEI NN NONNONNSN NN

[3] fR¥RAE, ey, i BRI RS H T A — I UIR [6] JMb%R, BRABE, R, & /NEERINS TL-1 8} TNF 553 1 £
TRYT LA R R 36 fI[T]. 7 B 25 41,2010, 19(11) TEAZ LA B P9 B 200 BEORG BRF A0 S i [, P 12 o 22 A 38 2
53. &,2000,16(7):585.

[4] 280, 9% 0C, AESR, 4 Fhm/ INEERRIAT A PO B ) I IR [7] XUEAE, sEE XS , 4 85 0% 200 R B 4505 K Bl
I IR P B b 8 E 45 A2 &,2012,32(12) B IhRE SR B R A S B A (0], o 12 25 22
1714, A4, 2008,24(7):955.

[5] Rk, Aatial, 2 E05 , & K 0% 00 2 T PR [8] BB, itV b/ NEEmg 6 D-2f FUE 5 S AL
R IR A 27 52 I PRATF 5[] K% E 47, 2000, 11 AT R | 36 AN B DD RE RO R IR [T]. P B o B AL
(11):643. BHE S 2 £,2007,13(1):47.

(9] XKLL, FFZE MM, 5 055k R REHE 5 S PR

xR AR, AL WFSE T R iR S k. A - 0315-

3722196

#OAE VRS B, s P I  2 g . LIS - 0454-

8618576, E-mail:liumingyuanl2@163.com

THEZID 2013 4F55 24 45 44 1]

il K FLBT 16 DN (3 ) [1).43 7 55 A 48 s 22 &, 2002,
10(3):22.
(ks F 1:2013—-06—-02 & [a] F 1. 2013-08—20)

China Pharmacy 2013 Vol. 24 No. 44 - 4177 -



I M it /DN A s 20 1 48 98% ( Thrombotic thrombeytopenic
purpura, TTP)J&— R X /0 L % 2P , 1 R R0 1/ N sk
AP SR WL P VS L AL A R R | R
R RNETE N HIRAE” o IR RIE 222748, B
RG22 B, TTP RN P2 A 60% i 835 R LI 48 7
S E LAER TS T E MR, B H 2005451 H —
20134E3 A, ARS8 (Ani) 564 L2 E4% (PE){RYT TTP,
ZEHN BF I RGURER LN, LRI R T IR S %

1 #RE5HE
1.1 —fg&ER

WFEXT 5235 R 3R Be /B, Forb i iR} 34 1) | FE W 4Rt
(ICU) 7 6] A7 Rk 4 61 B WE N RE 6 6] Be iRl 4 4] LRl 2
@i AR LB, St 58 ], ¥ TTP 2 Wi ™, 314
SR R R R AE R 8 S R SO R A R
GERER . 23k CT 8 MRIKG r , 25 5L 15 5] 8 & 1L CT
Tor 2 A AR, RIS R 1 BTV 35 8 01, I e XU T3
4451, SR 2 ], LIRS 1K 2 41 5 WU /NG AG 5 BEA 2 4) 5 &
AT AR L 5 91 Sk MRS A & B0 54 41 (93.19% )
AR BE S AU 4191(6.9% ) A UL St 53 ok g, 2 B3R Bl
N R 2R (40 491, T4.1% ) Rl RZ 2R 15 R KK T A8
X i B J5 (14 1], 25.9% ) 5 B bR B il G AT T A4 T
1 T2 FLAIR &5 -5 4, RIS P 3 5341, 54 64 10
B11(18.5% ) LI MIRAAF 5 S A Ik e 2s . Fe Bl T
ok 58 9 TTP R F 4 AW AL BEAIARITAL 3L, Bk 11
B, Lok 20 B, AF S 22~T74 %, F-34(46.91 +9.67) % 5 X} B4
274, Pk 11 ), Lt 16 461, A S 22~T3 %, 71 (46.89 +
9.70)% . WAL FNER] A LR, ZRIEGTHFEE X (P>
0.05), HAT ATtk o ARG 2 R BEACFRZ: b1 2t AT iR
B8 T R A
12 &A%

a2 A RIAT PERYT , 155 [E OBE Spectra ML 4 /iE /3
BN, K ACD-ABUEER , F AT G UK 1M A R B4, A i
DL 10 9% 5 A M RR4S 1 S0 20 ml #1055 101 IR, 9% LA Hr
AH 20 mg WLPR S, DA TS Bl A 2 5 | 2 1 AU 5 2 g B I 3K 75 |
Y BB R . B IR YT A4 T PEYR YT, BRI AR 40
ml/(kg-d), BT 55 1 1R/d, S5 2/ 1 k/2 d, 55 3 )R
LYR/3 ds TR B 25 7 Ani (R 4 8 S0 3 R AT B 28 Wl 2B 7 ) 25
mg/(m*-d) , A 5% % 48 B8 {3 5 W 250 ml H i ki v, Frek
2~2.5h, XTHRAL R PEVRYT , Ir RIRBATRIT AL, WLl
PRI 21 d.

1.3 MBIEEREFE

TRYT LR LAINGS SRy B AT IR PR LSRR P A B o
SR O R R AE RIS 5T R R R ML RS
SEARTH SR [A] o Iy A MR R A A TR ISR, e St I A
MFREAL PR A 45 Fh 55 Ani MG BRI
14 SitEAHZ®

K FH SPSS 17.0 Ge it B UEA T 508 20 A o i B LA
TR, R, P<0.05 KRB G E .

2 #HR

- 4178 - China Pharmacy 2013 Vol 24 No. 44

2.1 MEBEWMEZRGERE KRB LS

7R, PR R 2 R SR A IR 8] LA HR G IR TT
IR E R TR IRA, 2R AT E X (P<0.05), £ L,
x1 FWARERTEMERGERERMEILLLE (b, x£s)
Tab 1 Comparison of neurological symptoms disappearing

time between 2 groups after treatment(h, X £ )

it JiH S WRRE BURER ARER BERY
LARITA I 7 6 8 4 6

JERIER 7002192 625£213  TA4£I8T  508£113 1088+285
TR filfc 6 5 8 3 5

IERIT 998261  948+252 9851248  §97%191 1576496
f —).45 -2.308 —2377 Sl -34S
P 0.049 0.046 0.032 0.019 0.044
2.2 ARRR

BB IRIT UL W Ani 67 I IR] , 39 K A i A
PR OB ETE PRI B SR RN, SR I A R A
T RIS, Horh 74 B TR R O AR R H |
WRFERE A —1d M, 1.5~2.0 hJEaE R &, H3 dZ 5 B
Bt 23657, LRI A B B
3 iFig

1924 4F , Moschowitz 14 YRIRIE T 1 ] TTP Y, ILET
FEXF TTP Bk 2 . HiiT—20Ak, TTP 1 &L
Ry < IS PN R AR AT | R a0k B R R Ao ) I A
i F (VWF) Z R K (UL-vWF) KRB MR , 24247 vWF
I (VWF-CP) Bl ADAMTS-13 i 246 8 1A JE RSO S0/
AN UL-vWF Z4E B2 S 4 mAe T i, DT 5 | e A
AP I A I /IR DL o TS TR 2 e AR e BRI B 2
oA R Sl N s | 22 I EY T/ b AN K= A AN 8
AR5 S M A4 T2 A XL A PR A S5 21 4T O R 25 46 Bl 10 A S
OB — R SR

TTP 559 1M P PREEAE MG AR T™ 46 3 S =T 22 300
TTP B T V5 I DR AE 19 AL 599 428 7 44 22 I I/ N
A CEPES IR AR A R BRI R . TTP &5
A i 2H AL T Y RS, DA (5 I 1A T X R
ToUHE AR B S22 5 A e R BRI R AR S . TTP P2 Mt
A (1R B P FE Atk 1 R 28 DT A )RR FEE A ket Sl A s o™
[ A1 SCHRAR 1B , TTP (14 20K Ik & A2 %224 52 9% ~95% .
M AR 28 RGEAIRN FZIG KRR I TTP 45 5 2 i
2o BEBRREEIN X 26 5] LA ZAE R IR R B & I R R B
TTP & IEAT A, 25 50 0 R HAE 42 28 5 iR 12 s 2 1 i
AR WIS AP AT M L AREE o 554 SCHRGE , TTP % I
PP 2 PR R R BN S AL E R A R O R A
WP RE R TBOR ETESE, X5 A I PR VLEE 1 2K P AE
IRIEAARFFE, FadAER B B 2% 5 TTP &) 12 K
AR 7 AR SO N B AETE B, O H TTP B85 1
AR D R AL A SR, RO B L R kTR S
EEP S

[ 4 & T TTP MNAYT , LALE PEIAYT AERE 45 T4 h 2y
VI 22 o AT JG BTN RN ER TR [ R 5 W R i 5 4%
{H Dervenoulas J 5%} 44 5] TTP & HE47 T Il B 41, A

TEIE 20135 24 B 4B



R IR SR RN BR AR AT IR B VTR T TR R
5 TTP HE R S R BME T, i K RYT A R A
TC T ST R s A M B TR AR Bk = TTP IR YT 19 B K
o Ani HHUIBGRZY , & M G AR 25, 7] D2 A1 L
28, [F)F B REAI R Ca® PR, By L1505 R 480, Afp R R A8 P 2
AT 5 B O A A Y H Y o Ani JRRER 24T A i S 44k

PO L FT I i el S A 0o L P B R 1 A R P 541,

AR AT i A2 P S5 X221, 8 5 A B S s, 9 — 2D el

MR S SRR, I8 i A0 AR T RE 7, LIS B ] i

TR FFORE 2 R 0L/ R SRR R ICRS 5 [, L RE A8 R b o it

MRME MR T FR2GI2AE AL , Ani o] P 2232

R AL ML T8 TEAS LA K080, I REAR 7l 2403 TTP S b

ZeICREREANSF A i ML AAUIR 2

AHEFEH 2 X TTP B R ] Ani B PEVRYT , I LA

FHPE RIS B, ST IR R A A R B 1 5 e

i KA 57 55 5 R 28 ZRGUAEIRIA SR IS 0], K BB SR T2 5

Fifr 22 28 GEAE MR 2R I 18] 2 2540 T X0 PR, A L2 ey

AGHEE L (P<0.05), H Ani 25 & M0, R T

TE TTPIRY T N {E

S 3k

[1] Forzley BR,Clark WF. TTP/HUS and prognosis: the syn-
drome and the disease (s) [J]. Kidney Int Suppl, 2009
(112):859.

[2] Meloni G, Proia A, Antonini G, et al. Thrombotic throm-
bocytopenic purpura: prospective neurologic, neuroimag-
ing and neurophysiologic evaluation[J]. Haematologica,
2001,86(11):1 194.

[3] TKZM. ik smis b7 BT AR A [M].3 ML Jb T BHE R
#t,1998:285-289.

[4] Moake JL. Moschowitz, multimers, and metalloprotease
[J1. N Engl J Med, 1998,339(22):1 629.

[5] Takatsuka H, Wakae T, Mori A, et al. Thrombotic throm-
bocytopenic purpura and hemolytic uremic syndrome fol-
lowing allogeneie bone marrow transplantation[J]. Bone
Marrow Transplant, 2002,29(11):907.

[6] Mayer SA, Aledort LM. Thrombotic microangiopathy: di-
fferential diagnosis, pathophysiology and therapeutic strat-
egies[J]. Mt Sinai J Med, 2005,72(3):166.

(71 R, & T, Bh0E 50 AR /s 1 58 B8 )
PRAP 2GR BRI B 2R [0]. B2 F B 5 2 &, 2002,
27(11):1031.

[ 8] Anony. Case records of the Massachusetts General Hospi-
tal. Weekly clinicopathological exercises.Case 30-1991.
An 85-year-old woman with renal failure, neurologic de-
terioration, and seizures[J]. N Engl J Med, 1991,325(4):
265.

[9] BEHRK,BXEA, IV, 5 DIBH A RGERER N 1 & 1 s
PE LN 1 5958 26 151 73 M (D). P B A 22 4 A ok o A
%£,2011,37(2).88.

[10] MR, AP ik i/ VA st 2 i ) AR 5 e A
I RFEIL[I]. AH 2 6T 2 % ,1996,2(3): 127,

[11]  ARAh—, A5 IR AP i/ NS D 1 285 19 3]
IR SIHT[I].7~ M & 25,2000, 31(4) :8.

[12] Dervenoulas J, Tsirigotis P, Bollas G, et al. Efficacy of
intravenous immunoglobulin in the treatment of thrombot-
ic thrombocytopaenic purpura. A study of 44 cases[J]. Ac-
ta Haematol, 2001,105(4) :204.

[13] Nosari A, Bernuzzi P, Corneo R, et al. Late response to
cyclosporine in refractory thrombotic thrombocytopenic
purpura[J]. Int J Hematol, 2002,76(3):284.

[14]  THHE VIR XS, F 2 O U L A T R
0 A5 T RE 1284k K 654-2 % HEE A (1] 5 & B 5 1%
H,1998,34(3): 188.

[15] TRAL%, B, BRI R, 5 L R adt R Bk 2 ik ik
TR B AL A BT (). &R o K 5 4R - E 570K, 2003,
22(6):369.

[16] AR, I SCAe, 4 6, 4 LR o 21 4 M i 8 1
HRE PN 5 2 DI 1) 52 T [, P B FLAX R R 25 4, 1993, 10
(1):4.

(e F 41:2013-05-22 &l H 11:2013-09-03)

EREENINERZEATETERNERPE- R FLERFSHaSEREEFING

AFIH 20134E10 A9 H, ME LARHRIAETE 2
B EARERA P BV AR LR A PR A E R (Z
W) Int g T SR 2 AN, IR S LT SR 1 35 1R BR S A R
#5 4E % (Kenneth C. Frazier) | 2k 7@ 3 4x 2 £ BL4F (Geralyn
Ritter)—47.

BRI AT R E LRI # o, dh EgE— 2P
PR SR B 1 B AR EE W B A I g B 12
R SR TF T AR, S — 2 KBUw s iRy 8 7 1 A

THEZID 2013 4F55 24 45 44 1]

We 2[4 ST ] WS s il at S 1 805 53w B iR T AR
A B , R AR A I TAEMLE o fbJgRigt B e de 4 4
SCREITFJR ISR LR A BiTA AR E |, 5 2B AE — W0 H a2
SRR AL b, B Ak SRR M , 3 R HE 2 — A5 H U R
T LN A AT AL R

FRERIT H (300 520 B 2013 4E 2 2016 4F, g4l 34F, BR 5
Fe4 2 FF600 73T, AU )14 (EE R T AR G4 1 o b
X T JR S s F A R BRNRY T IR S -

China Pharmacy 2013 Vol. 24 No. 44 - 4179 -



