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[ Abstract]  Objective To investigate the growth curve, breeding rate, and blood physiological and biochemical
parameters in Npcl gene mutant mice (Npcl 7 ) for providing theoretical evidence in research on Niemann-Pick disease
type C1 (NPC1) patient. Methods 1) The body mass of Npcl "=, Npel ¥~ , and Npel *'* mice (n=120; 60 @ , 60
&) was measured from 0 to 77 days; (2) As Npcl '~ mice were born only by the mating Npcl *~ mice, the breeding rate
of Npc1*/~ mice was counted here from the 1st to 4th generation; (3) The blood physiological and biochemical parameters

1+/+

were measured on both Npel '~ and Npe mice at 60 days. Results 1) Compared with the wild type controls, the
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body weight of Npcl =/~ mice was progressively increased up to 7 weeks and then decreased, and died around 11 weeks.
The body weight of the Npcl ¥/~ and Npcl */* mice was increased as time went on. After 4 weeks, the male mice showed a
higher weight gain than the females; (2) The generations of Npcl */~ mice had no significant difference in mating-parturi-
tion interval, litter size, weaning litter and the number of male and female (P >0.05), but the weaning rate of the 2nd
generation was significantly higher than that of the 1st generation (P <0.05) ; (3) The hematological parameters showed a
significant difference only in mean corpuscular hemoglobin ( MCH) and mean peroxidase index ( MPXI) between the
Npcl =7 and Npel ** mice (P <0.05). No significant difference was found in other hematological parameters ( P >
0.05). Among the biochemical parameters, aspartate aminotransferase ( AST), glucose (GLU), lactate dehydrogenase
(LDH) , potassium (K) and copper (Cu) had a significant difference between the Npcl ="~ and Npel ** mice (P <
0.05). Conclusions 1) The growth curves of Npcl ="~ , Npel *”~ | and Npcl ** mice are different due to different geno-
type and sex; (2) The reproduction rates of Npcl '~ mice have no significant difference among different generations; (3)

The blood physiological parameters (MCH, MPXI) and biochemical parameters (UREA, AST, GLU, LDH, K, Cu) are

significantly different between Npel ="~ and Npel */*
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Tab.1 Primers used for genotype identification

5|#Y) Primer K/ Length, bp r?ﬁ']/Sequence , 57 —>3

R G 173 F:CTG TAG CTC ATC TGC CAT CG
Wild type primer R:TCT CAC AGC CAC AAG CTT CC

ZRART B | 1) 475 F:TGA GCC CAA GCA TAA CTT CC

Mutant type primer

R:GGT GCT GGA CAG CCA AGT A

1.2.2 AR dhdm e

FHHL T RS20 I FREL 120 H 0 ~77 H /N
(Npcl =~ Npel "~ Fl Npel 7" /N4 40 H & @ 4%
) BT AR FRE — R, il AR K 2R
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K H Excel Gt 0, SE 508085 £ 47 Student ¢
K, DAFI980 £ FRifi 22 (v £5) Fon, P <0. 05,

p
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Fig.1 Results of genotype identification
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2.3 Npcl*'~INREFEMRE

BT Npcl 7~ /NRAE , TE ML Npel *7 /N
AECHAT R, I, % 17 %5 SPF 9% Npel */~ /NER
PAAFHEAT S 4 RS (R 2) , BN R4 BN
131,112,136 #1109 H, M} 448 H o B J5 5 548
T4 NSBB8 B AT 2 B 5L

R BT H e A R PR (R 2) L AT
WA PN 5 e 43 e AT B o3 7 A 4k s SLAT 4
B AR MR K ARG = R B (P
>0.05) , M5 2 MRAIEILFP R KTHE 1 /(P <
0.05) .

xr2 Npcl NG R (2 2 5)
Tab.2 Reproductive performance of the Npcl */~ mice

SRR At 5%t ER CHITTS ot
Reproductive performance Ist generation 2nd generation 3rd generation 4th generation A Average
L4 ]/ d Mating-parturition interval — 33.65£14.70  43.59£22.03  32.47 +13.45 36.57 +4.99
BIATEY H Litter size 7.71 £2.71 6.59 +1.94 8.00 =2.87 6.41 £3.66 7.18 £0.69
BB R Weaning litter 7.18 £2.94 6.59 £1.94 7.82 £3.03 6.29 +3.62 6.97 +0.59
B2/ % Weaning rate 92.25+12.95  100.00 £0.00*  96.99 +9.91 98.53 +4.15 96.94 +2.91
Tk H R/ 2 Male 3.24 £1.86 3.35+1.97 3.53+1.97 3.00 +2.00 3.28 +0.19
TEPEBHPE R/ L Positive males 0.53 +0.80 0.35 +0.86 0.53 +0.87 0.76 +0.90 0.54 £0.15
WEPESE/ H Female 4.00+1.73 3.24£2.28 4.29 +1.99 3.29+2.23 3.71 £0.45
W B2/ . Positive females 0.82 +0.81 0.47 +0.62 0.76 +0. 83 0.59 +0.80 0.66 +0. 14
w58 1L, P<0.05,
Note. * P <0.05, compared with the F1 mice.
£ 3 Npel 7 /NI A FRAEAR (% £ 5)
Tab.3 Blood physiological parameters in the Npcl '~ mice
WA PRAE AR
ﬁ(ﬁfd%lfi?ofogical parameters Npel */* Npel =/~
AR EC WBC, 10% cells/ pL 3.84 +0.59 6.60 £4.69
LI4NHE RBC, 10° cells/plL 9.87 +0.41 10.25 £0.49
1415 H e HGB, g/dL 18.83 £0.50 18.20 +1.82
LIAMAEEA HCT, % 43.23 £1.10 43.53 +0.81
LTI AR MOV, L 43.83 £1.43 42.53 £1.27
PRI ATEE % i MCH, pg 19.13 +0.32 17.73 £0.99
S 21 [ MCHC, ¢/dL 43.63 £0.87 41.77 £3.53
SIS 341fiL 21 8 MR B CHCM, ¢/ d L 29.47 +0.21 28.30 £0.96
P AN 2L 1 & & MCH, pg 12.90 £0.53 12.00 £0.10 *
AR i S8 RDW, % 15.77 £0.96 17.10 £1.30
IM£LEE (A i A 96 % HDW, g/dL 3.29 +0.03 3.29 £0.17
I /IMRITEL PLT, 10% cells/ulL 1178.33 +£151.89 1142. 00 +296. 56
T/ MR AT MPV, (L 6.70 +0.30 7.43 £0.51
ML/ MRS 27 MPC, g/ dL 22.53+0.78 21.27 £1.07
/N2 i MPM, pg 1.34 +0.02 1.38 £0.02
rR M 404X Neut, 10° cells/uL 0.93 £0.20 3.88 £3.99
PR AN E 43 e Neut% , % 24.13 +1.45 49.20 +20.20
WAL Lymph, 10% cells/pL 2.68 £0.36 2.31 +0.69
WRELANAEE 43 L, Lymph% 70.07 =1.77 43,23 +17.57
FR AN EL Mono, 10° cells/ pL 0.06 +0.01 0.14 +0.06
FAZAIME 4 e Mono% , % 1.57 £0.21 2.30 £0.62
RERRPEANAEL Fos, 10° cells/ul 0.13 £0.05 0.15 £0.06
WETR AN & 43 Lk Eos% , % 3.50 +1.22 3.37 £2.42
FETR I A AL Baso, 107 cells/pl 0.01 £0.00 0.02 £0.00
RER AN 43 e Baso% , % 0.07 £0.06 0.37 +0.25
KEUR YA ANHIEL LUC, 10° cells/pl 0.02 +0.01 0.12+0.13
KAURGL @A E 5tk LUC% , % 0.60 +0.10 1.50 £0.72
PR AN I 22 S 8 5 PMNx/MNx LI 2.20 £0.07 2.14 £0.30
SRR A HE £ MPXT ~1.83£1.10 -6.57£1.76*

5 Npel */ ML, * P <0.05,
Note. * P <0.05, compared with the Npcl */* mice.



254 R E S S 2F IR 2017 4E 6 A4S 25 55 3 ] Acta Lab Anim Sci Sin, June 2017, Vol. 25. No. 3

2.4 Npcl ™~ /NER I ik A FR 45 AR E

5 Npcl T NEA , Npcl =N B 23 40 i
ZIAE I i (MCH) B2 R AIG, i ak 44k 40 il 48 2
(MPXI) W) & 25 b, 22 53k 31 i 2 K7 (P <
0.05) , HapAEsatr 2z R B EM (P >0.05)
2.5 Npcl 7 /MNRIEAELIBIRNE

Npel ="~ F1 Npel ™+ /N BRI A= A4 A il 22 45

A% 4 FroR , Hod Npel =~ /NRGPR 2 (UREA) 5
Npel ¥ /N ZE Sk B B E 7K (P <0.01) , K
AR A FE LB (AST) FHZ0E(GLU) FLER
2B (LDH) B (K) FI4 (Cu) 5 Npel ™ /N 22 53¢
RENEE K (P <0.05) , KA fbiEdr 22 55 L
FPE(P>0.05)

R4 SPF G Npel =~ /NI AE AR AR (2 £ 5)
Tab.4 Blood biochemical parameters in the SPF Npcl =/~ mice

I LE A TR B

Blood biochemical parameters Npel v Npel o
BB RE TC, mmol/L 2.69 +0.38 2.10 +0.56
R %5 B g 2 I [E B LDL-C, mmol/L 0.12 +0.03 0.13 £0.04
T % B I 4 (1 MR B HDL-C, mmol/L 1.52 +£0.37 0.95 +0.33
HM=Hs TG, mmol/L 0.98 +0.23 0.81 +0.32
BEHA TP, o/L 53.67 +1.53 46.00 = 14.00
WHHEH ALB, ¢/L 34.00 +1.00 28.67 +8.74
BREH CLB, g/L 19.67 +0.58 17.33 £5.51
HERE A/G 1.73 +0.03 1.67 +0.17
N2 R IR ALT, U/L 37.33 +£0.58 560. 67 +412.54
RIEAHRAFERNG AST, U/L 128. 67 £27.54 983. 67 +360.85 "
ALT 5 AST [U{f ALT/AST 3.44 +0.69 5.07 +4.46
LB EREE ALP, U/L 164.00 £21.52 198.33 £68. 19
HHHZTE TBIL, wmol/L 1.07 0.31 0.93 +0.60
JkZ UREA, mmol/L 7.00 +0.30 11.53 £1.31*
JRIER UA, pmol/L 102. 00 +20. 81 302. 33 +147.07
AUEF CR, wmol/L 11.33 £0.58 16. 67 +4.04
i GLU, mmol/L 6.97 +0.81 4.13£1.05*

LT WU BN CK, U/L
FLERB &R LDH, U/L

A K, mmol/L

£ Na, mmol/L

4 Cl, mmol/L

5 Ca, mmol/L

TeHLBE P, mmol/L

i Cu, wmol/L

B Zn, pmol/L

£ Mg, mmol/L

1789.33 +176.98
789. 67 £276.51

1495. 67 £614.01
2014.33 £560.42 "

5.65 +0.12 7.41£0.93"
158.67 £1.15 327.67 +163.54
118.00 £1.73 278.33 +152.53

2.47 £0.01 2.90 £0.52

3.10+£0.49 3.85+0.77

11.73 £0.71 31.77 £10.57*

12.93 £0.77 10.76 £2.97

1.19 £0.05 1.54 £0.39

5 Npel 7/ #EL, * P <0.05, 5 Npel */* #tt, ™ P <0.01,

Note. * P <0.05, compared with the Npcl */* mice; ** P <0.01, compared with the Npcl */* mice.

3 g
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HE2 oA A M A DT BT i A P K g IR T
A SR ¥ N E 2 1 O A o NS = e o [ Pl 1 )
JE ARG, 52 Mol P 22 O AR A48 7R 5 Jo 240 A P 1
SEFY RN Ty B, e 28 5 B0 4 A0 i AR R IR BE
Npel =~ 7INERU fif 25 B2 A0AR 2 B P 28 0 A8 P |

il 2 BRCR AR BB B R B R A A BT A
NPC1 (MR AE 0 BE R NPCL s
2T NPC1 WBF5E

Npel 7" /NRIAEEENERKEF TR T
Npel */* Fll Npel */ = /N B ZEAIK, U HOZAE 7 A LA
JE R W8P Npel 7 /NRAE 4 ~ 6 JEII H B2
Bl A A T BESZ 401, 9 FEIE B0 A SR B ok
¥4,10 ~ 12 FZEABET=07 ) Ik, Npel =~ /NRE
6 ~7 JARTRIEFRGE, i 7 B H LRI HE
ARSI, S8 Npel =~ /NEUR A8 18 e , £
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B R E R, R 1 A AGRET (CF
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B TC A HDL-C 774622510 48R % FLAY ML AR A5
TEIZW NPC1 J7 T AFAEAHERA 1
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B B R R A B A LRSS A E KA #r, T
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