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Abstract: [Objective] To discuss the relationship between the genotype of thiopurinemethyltransferase (TPMT) and azathioprine
(AZA) tolerance in the patients with demyelinating diseases in the central nervous system (CNS). [Methods] Mutation alleles of
TPMT in 224 patients included 135 demyelinating diseases in CNS and 89 non-demyelinating diseases in CNS were detected by
polymerase chain reaction (PCR)-SNaPshot. TPMT mutation rate between demyelinating diseases and non-demyelinating diseases and
the incidence of adverse drug reactions between TPMT mutation and non-mutation group with AZA were compared by x2. 130 patients
with demyelinating diseases were treated with AZA (25-100 mg/d) and finished 2 months’ follow-up. [Results] In 224 patients, 9
cases of heterozygote of TPMT * 3C were detected including 5 demyelinating diseases and 4 non-demyelinating diseases, but no
mutation of TPMT = 2, * 3A or TPMT * 3B was found. The difference of TPMT mutation rate between demyelinating diseases and

non-demyelinating diseases was not significant. Patients in TPMT mutation group all had adverse drug reactions after AZA treatment,
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while the incidence of adverse drug reactions in non—mutation group was 8.8%. In 130 patients who used AZA, 11 of which suffered

impaired liver function, 4 of which were complicated with hematopoietic system and 1 of which had impaired liver function and

hematopoietic system. And 4 patients suffered impaired liver function, 1 patient suffered hematopoietic system in 5 cases of

heterozygote of TPMT #* 3C.  [Conclusions] The demyelinating patients with TPMT mutation had high side—effective risk when they

used AZA. To detect the TPMT genotype before using AZA is significant to improve the therapeutic safety.
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A: No mutation of TPMT * 2, 3B, 3C; B: TPMT * 3C mutation
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Fig.1 Results of TPMT * 2, TPMT * 3A, TPMT * 3B, TPMT * 3C gene detection
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Table 1 Characteristics of the studied population cases

or [mean(range) ]

Demyelinating disease(135)  Non-demyelinating

NMO MS disease (89)

Patients 114 21 89
Sex (Female: Male) 10113 14:7 39.50
Age/years 394(9~70)  352(17~54) 479(2~85)
Duration/month 337(1~120) 285(05~72) -
EDSSscore 50(1~85)  42(1~70) -
AZA-related sideeffects

Hematotoxicity 4 0 -

Hepatotoxicity 8 3 -

Combination 1 0 -
TPMT allelic genes

TPMT* 1 25 40 174

TPMT*2(238G>C) 0 0 0

TPMT# 34 (460G>A/T19A5G) 0 0 0

TPMT* 3B(460G>A) 0 0 0

TPMT % 3C(T19AG) 3 2 4

NMO: neuromyelitisoptica; MS: multiple sclerosis; EDSS:

expanded disability status scale;  AZA.  azathioprine;  TPMT,

thiopurinemethyltransferase.

TE 9 ] TPMT * 3C 245+, ks
ARG RERE B A 5 B (NMO 3 5], MS 2 f4]),
A X i 22 R G LR N BB 4 5, TPMT = 3C
B IR 58 AR 3R AE PR Bl 25 22 8 IO B R e FR (5
135 = 3.7%) 5k i 28 2 0 M B i o s 8 A
(4/89 =4.49%) WL EFTHITFEXL (=
0.087,P=0.768,% 2).
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Table 2 Comparison of TPMT mutation rate between

demyelinating diseases and non—demyelinating diseases

(cases)
TPMT genotype
Group TPMT = 3C Homozygote  Total
heterozygote
Demyelinating disease 5 130 135
Non-demyelinating disease 4 85 89
Total 9 215 224

x>=0.087, P=0.768.

rHRR 25 2R 29 IO R i A R DR R 3R 4
. BRI TPMT = 1 4 96.3% (130/135),
TPMT * 3C } 3.7%(5/135) . TPMT i it 257 3L [A]
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Table 3 The TPMT genotypes of 16 patients with

azathioprine side effects

Patients Age/Sex  Diagnosis Genotype of TPMT  Side effects

1 33 /Female MS TPMT * 3C HTZ ~ HPT
2 43/Female MS TPMT * 3C HTZ ~ HPT
3 36/Female NMO TPMT * 3C HTZ ~ HPT
4 37/Female NMO TPMT = 3C HTZ ~ HPT
5 49/Female NMO TPMT = 3C HTZ ~ HMT
6 10/Male ~ NMO HMZ HMT
7 47/Female NMO HMZ HMT
8 50/Female NMO HMZ HMT
9 48/Female NMO HMZ HPT
10 40/Female NMO HMZ HPT
11 25/Female NMO HMZ HPT
12 34/Female NMO HMZ HPT
13 18/Female NMO HMZ HPT
14 26/Female NMO HMZ HPT
15 40/Female MS HMZ HPT
16 40/Female NMO HMZ HMT and HPT

NMO: neuromyelitisoptica; MS; multiple sclerosis; TPMT.
thiopurinemethyltransferase ; heterozygote: HTZ; homozygote : HMZ ;
hematotoxicity;: HMT; hepatotoxicity ; HPT
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