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ABSTRACT

Objective: To explore the relationships among NONFH,
TCM constitutional types and ApoB and MTHFR gene poly-
morphism with investigating NONFH patients of TCM consti-
tutional types, pathogenesis risk factors and ApoB and MTH-
FR gene polymorphism, providing new ideas and methods for
early diagnosis and preventive treatment.

Methods: After 179 patients with NONFH were provided
the informed consents, they were investigated by question-
naires and surveys in Gansu Hospital of TCM from January
2011- January 2013, and 309 normal adult volunteers with-
out kinship were randomly assigned as the control samples.
Cases invesligation and index testing work are completed by
mentorship and National Nature Science Foundation Project
of Study on NONFH of TCM Constitutional Types and Relat-
ed Gene Polymorphism. Main outcome measures: TCM Con-
stitutional Types, gender, age, age of onset, age of menarche
and menopause (female ), nationality, drinking, body mass in-
dex (illness episode), family history, etc. The database was
established by Excel, statistical analysis was done by
SPSS17.0, and the statistically significant variables were pro-
cessed by Logistic regression model for calculating odds ratio
(OR) and estimating the risk factors associated with NON-
FH’s strength. The survey data was analysed to identify the
high—risk types. The gene polymorphism of ApoB and MTH-
FR677T was detected in some high—frequent types.

Results:

(1)General situation: 179 patients with NONFH (observa-
tion group) and 309 patients with volunteers were surveyed
(control group). The two groups was consistent in the distri-
bution of residence, and there were comparable (chi-square=
24.343, P=0.05).

(2) Risk factors of Correlation: In age, BML, age of men-
arche, drinking, sunshine time, degree of education and way
of working, there is statistically significant between the two
groups( P<0.05).

(3) Distribution of TCM Constitution: The incidence of qi
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deficiency type, phlegm— damp type, damp and hot type,
blood stasis type and qi depression type in the observation
group was higher than in the control group, and the difference
was statistically significant (P<0.05). The incidence of nor-
mal type in the observation group was lower than in the con-
trol group, and the difference was statistically significant (P<
0.05). In the incidence of Yang—deficiency type, Yin—defi-
ciency type and specific endowment type, the difference was
not statistically significant between the two groups ( P>0.05).
Logistic regression analysis showed that the male gender, age,
qi— insufficiency type, phlegm damp type, blood stasis type
and blood stasis type were risk factors.

(4) Study on the gene polymorphism of ApoB gene: In the
Xbal genotypes of ApoB gene, the frequency of X—/X+ geno-
types in the observation group with phlegm—damp type was
higher than in the control group, and the difference was statis-
tically significant (P<0.05). In the frequency of X—/X + al-
leles, there was not statistically significant between the two
groups (P>0.05). In the geographic distribution and gene fre-
quency of EcoRI, there was not statistically significant be-
tween the two groups and different TCM constitutions in the
observation group( P>0.05).

(5) Study on the gene polymorphism of MTHFR677T lo-
cus: (D The frequency of T allele and TT genotype in the ob-
servation group was higher than in the control group, and the
difference was statistically significant ( P<0.05); there was not
statistically significant between two groups in the frequency
of C genotype and CC and CT allele( P>0.05). @The frequen-
cy of MTHFRC677TT allele in the observation group with
phlegm—damp type was higher than the control group, and
there was statistically significant ( P<0.05). The frequency of
TT genotype in the observation group with phlegm-damp type
was higher than in the control group, and there was statistical-
ly significant (P<0.05). The frequency of C and T allele in
the observation group with phlegm— damp type was higher
than in the control group, and there was not statistically sig-
nificant( P<0.05).

Conclusion:

(1) The risk factors of the incidence of NONFH are male
gender, age and TCM constitutions of qi deficiency type,
phlegm—damp type, and damp and hot type.

(2) The incidence of NONFH was associated with age,
BMI, age of menarche, drinking, sunshine time, degree of edu-
cation and way of working.

(3) Qi deficiency type, phlegm—damp type, damp and hot

type, blood stasis type and qi depression type were associated
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with the incidence of NONFH. The top three high—risk of
TCM constitution type followed by blood stasis type, phlegm
damp type and blood stasis type.

(4)There was a correlation between 2488C>T site of ApoB
gene and phlegm—damp type in the three TCM constitutions
generated NONFH.

(5)The polymorphism of the MTHFRC677T was associal-
ed with the incidence of NONFH.

&R

(6)The high frequency of T allele and TT genotype in the
MTHFRC677 site were associated with NONFH of blood sta-
sis constitution. There was no close correlation between NON-
FH of phlegm damp constitution and the polymorphism of the
MTHFRC677T.

Keywords: Non- traumatic osteonecrosis of the femoral
head; TCM Constitution; Gene polymorphism; ApoB and
MTHFR genes

&

YR SRR R E LR EEE S TER Rt R

. R AT R A R A% (Glucocorticoids,GCs) A B &R A5 £ K E Al 54 & < F L (Nontrau-
matic Osteonecrosis of Femoral Head NONFH)WEERZKWEX. #1957 Pietuogrande "' & kR
Fl kB ®AH T35 £ (0steonecrosis of Femoral Head,ONFH),E A4xONFH#4T T K EWHHIR (B X
AHLE P AEE., AEFXEW, REBRE LFA(Steroid-—induced Osteonecrosis of the Femoral
Head,SONFH) M 2 $ Eith ¥ AR G FEHEHEEANER R EFEIRH 55 ONFHI R & . RGBT 2
MR A B K 5 SONFH 3L A £ AW HATSRE, h SONFH 5 B A B0 25 5 4135 b7 o 5 00 F 0 36 97 4R (E 320448, DA %
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Bl R iR 2 E IR B i — K B AT
A PRI RE A0 R A R A A1
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I 5 Ay 52 vl 25 [ T 3R A0 1 ik X1 T Rl 2k
& SANFH 1 1) 5 J ko
L1 LR R SR AR

GCs R Y, 7 A i sl 52 & F
Bl o 20 20 A LR L 5 40 L GCs 3244 (Gluco-
corticoid receptor, GR)&5 BT AR ZAE &9,
BCR M BB, 530 TR E F (A HSPYO |
HSP70 % ) fif 185 LA SR 88 K 2 A 7 3, b AT R £
R AR, 5 R R R 3h 7 B O A0 4 57 51
GCs I G 4 (glucocorticoid responsive element,
GRE) & fi ¥ GCs LW JG¥F (negative GRE, nGRE)
RS, LAVR T BE DR (5 5, 410 ) sl 44 5 2 TR 1
FIK LA VR Y SR T R e 2 3 JBRAR) 7 A o fR
SEAHEM , GCs BRI s 45 4 A 251 32 SONFH
] fE 5 R R R U R RE ETR

FP 3 22250 OB B2 T SO TR B B A
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1.2 AERE R R

GCs PR 1 BE R e SR i ok —Fhis 2 3
6 Z R A0S 5 e T B R A AR SR R 00
BPOAESF St AR SE A1, 5 40 M 7= A= 4 3
F/sAb# R H AR ; QBRES A 1 GR A 1k
SR AR s BMaSRNE K 2 A2 AR T It
DRL2H A FH o 3 =R 22 (8] 76 R 27K | o] REAF
FE—E M H T ER .
2 GREEEESZS M

GCs 175 F 4 Mg o 1~ 3= 2 J& 3@ 33 GR 358, GR
Y5 GRE (%5 7 456 AT B A2 4 GCs 5 B 4 ffu
AT, GRAER GCs M T-1E AN T4, HAE(A
N & 534 & R YE ] . Van Rossum % & L, GR 2t
(X f) ER22/23EK 2 254% 5 GR XHH§ B2 B &R 941K
BiA 2 HEM GR R B9 2 85 1 nT BB 2 % 1 GCs
A SRR, 2 T R e A0 AL A a8 . Ak, GR 224
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3.1 ALt E P450

(52 P450"2 ( Cytochrome-P450, CYP450)
SCFRIR B ) B AP Il R o SO , R TRORL AR TR &
I ARG 2R v i B — R AL, A A
FRA MR, 2510 2 WIS
(1) 4= 400 2 A aok 5 o A 200 i v = 2 53 A E P9 5 I A
LRRIAR N L, VR Ry — oA i fin SR Ak Ak AR
PR D5 5 Gn 55 26405 R AN TS an 245 4)
AR 54 L 5 IRV R 259 GCs A 1 72
FYVHOC . R RRE AP TS ML R 5 — S bk
(CO) 454K P450-CO 7E 450nm Ab A7 F5EAE 1 5%
W A0 T A5 44 o iy 4% 2 3 ok A SR s 2 S R
B[R DM I ST 7 i 1 [ A ] T 4
R LABCT B B R o RN IE YR 1 40%
(14 A0y [7) — Z R A B DR R B3 5 () s e A 2o 559 LA
b R Rl MR A B 5 [RIIEAE KT 80% , I Ry 45 AL
JER 5 KT 979% 0 WA Ay 2 A0 3[R ) 78 S Ak
LA R v #m . ¥ X250 CYP 348
CYP1.CYP2.CYP3,CYP4 DU/~ % % 1 37 %) . B 5%
FW CYP KL Z 48 nT LS SUMA 22 2 0 i
2 W Z 25k, B9 /€ i Y (extensive metabolis-
ers, EM) S 55418 # 7 (poor metabolisers, PM ) . iX
ik R 22 251 T 5 e il 2 0 M A2 4k, I X4
JR AR 7 A AS TS i 32 T A o S 1
K KR

CYP450 3£ R Z 8525 AR HF ek 2
Sy E IR L H AT IESE CYP3A4,CYP2D6,
CYP2C19 % 5 GCs AU R4 UIAH K o Asano 55
XiF B RS HR N &% 2 SONFH R 2 1 CYP Il R AL
R 2B TR, R H A A OCHE (R & B
55 SONFH 5 BEAH DG A BRAZ AT IR 2 5 1% (Single Nu-
cleotide Polymorphism, SNP) {3 5. . CYP3 Zji% H I
B CYP3A4 7EA IR AR bl 24
GCs 1] LIEFH FAZ 2K PXR, T S CYP3A4 #;
5t . Kaneshiro 58" " WF 5548 ), CYP3A i (I 16 1k
J& SANFH [)—~ 8o fbs 5 % , B SONFH &A=
A G PERE I 9 45 LA | . Tokuhara Y %558 14 5h4)
SEHF ST & B CYP3A TP 55 SONFH & 4 % 5 iy
FH G CYP3A Bl TG M AR s 7 FH /0N 0] 8 26 b T
fiE 5| &2 SANFH. Masada T %5 "7 i 32 52 56 5h ) %f
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CYP3A (1l 36 VE A7 55 A, 3 LAAH ] 70 5 79 GCs
AbPRPRE G 3 A SR, AR A SANFH A0, ]
3 CYP3A BRSPS SANFH (AR PE R £, R
R SANFH 1) & A= 2, il FLi/ 1B SRFE R
. CYP 2 — MR AR, SR Z R B K 2 28 4% T
fE S 25 C R % D), itk CYP 55 SANFH B4
KA TRl — I
3.2 ZEiM25 5 ABCB1

% i fif 25 3£ A ABCB1"™ (multidrugresistence
gene, MDR ABCBI1) &4t 2 ¥k iz & 1 PR R
(P-glycoprotein, P—gp) ) 4l B [H] . P—gp J&— R
i ATP il (1% 5 W6 3 AR 11 B 25 0 A HEFE T 0
TRE B E AN N BB KR A1 25 RN €6 3 5
L A AL , DA T BEL L AR 240 i P SRR 4 4
BEVEH, 101 GCs FE AR i 12 P-gp 1 74512 . Hoff-
meyer I KAGE T ABCBIJEH 2 5141 P-gp ik
FIE" OMDR ABCBI1 2 [H 2 &M AT g2 F3 GCs
TEANML N A0 A 25048 8h 7127 UL B AR = 4
R Fujioka M % % B ABCB1 3435C/T 75
£ 5 SONFH B # 47 K" Asano &% H B )5 G
ONFH F1 ONFH 4% {51 7 17 FH At v 5w 400l LA £
Y2 Z GE I IF 98 ABCB1 BE R 2 5 4% , & 3L ABCBI
T3435T 3 K Y FI T2677A FEH K & SONFH & 9%
R, X PIRPSE R R SONFH A -3 E T, 3
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REF AP AR A NI FEIE SONFH &9 .
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HEH CBP LA A/G S5 3L DRt IR I i, A7 et
“EA SN H S JST103922 A TEMS X, H 24
PEAR SRR T 9 B o R, % CBP 2£ A
Z 4515 SONFH i & A LR TG S50 — 2 AR 5E
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