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Abstract: Objective To identify potential laboratory biomarkers associated with type 1 diabetes (T1DM)
based on machine learning,and to explore their causal associations with T1DM through Mendelian randomiza-
tion analysis. Methods A total of 210 T1DM patients, who were treated at the First Hospital of Jilin Univer-
sity from 2021 to 2022, were selected as the T1DM group,and 210 healthy subjects, who underwent physical
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examinations at the First Hospital of Jilin University during the same period and were matched with the
T1DM group in terms of age and gender,were selected as the healthy control group. All the subjects were di-
vided into a training set (7 =294) and a test set (n=126) at a ratio of 7 : 3. Lasso regression combined with
cross-validation was used to screen candidate features from 39 laboratory indicators. Eight machine-learning
models,including extreme gradient boosting (XGBoost) , Logistic regression, light gradient boosting machine
(LightGBM) ,random forest (RF) ,adaptive boosting (AdaBoost) ,decision tree (DT),gradient boosting deci-
sion tree (GBDT) and support vector machine (SVM) ,were constructed,and receiver operating characteristic
(ROC) curves were drawn to compare the performance of the eight machine-learning models. Based on the
single-nucleotide polymorphism (SNP) data from the UK Biobank and the Japanese Biobank,the causal asso-
ciations between the selected indicators and T1DM were analyzed in European and Asian populations,respec-
tively. Results Lasso regression screened out 10 candidate features from the 39 laboratory indicators:creatine
kinase (CK) ,aspartate aminotransferase (AST) ,total protein (TP),albumin (ALB) ,indirect bilirubin (IBil),
retinol-binding protein (RBP) ,ferritin (SF),total iron-binding capacity (TIBC) ,unsaturated iron-binding ca-
pacity (UIBC) and hemoglobin (Hb). Based on the 10 candidate features,eight machine learning models were
developed. The XGBoost model achieved the highest area under the ROC curve (AUC) in the test set (0. 968,
95%CI:0.945—0.991) ,and exhibited the smallest difference in AUC between the training set and the test set
(AAUC=0.020). Feature importance analysis based on the XGBoost model showed that the 10 indicators in
descending order of importance were as follows: RBP, TIBC, TP, ALB, UIBC,CK, Hb,SF,IBil and AST. The
results of Mendelian randomization analysis revealed a potential causal association between ALB and T1DM in
European populations (P<C0. 05). Using the random-effects inverse-variance weighted method (OR =0. 900,
95%CI:0. 835—0. 970, P =0. 006) , weighted median method (OR = 0. 896,95% CI:0.836— 0. 961, P =
0.002) and weighted mode method (OR =0. 900,95%CI :0. 832—0. 974, P =0. 010),186 SNP significantly
influencing the causal relationship between ALB and T1DM were identified. The results of the MR-Steiger di-
rectional test supported the causal direction from ALB to TIDM. In Asian populations,due to limited sample
size in GWAS and the number of instrumental variables,no statistically significant causal association between
ALB and T1DM was observed (P>>0. 05). Conclusion This study successfully constructs and validates an an-
alytical framework integrating machin-learning-based screening and Mendelian randomization. This strategy
can effectively identify causally related risk factor ALB associated with TIDM from routine clinical indicators
and exclude non-causal confounders,offering a novel strategy for causal discovery in clinical big data.
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CK(U/L) 105.51(89. 23,125.52) 69.02(57.78,78.72) 11.670  <<0.001
LDH(U/L) 240.30(212. 91,264, 29) 202.96(175.53,231.76) 7.170  <<0.001
AST(U/L) 25.29(21.71,28.95) 18.56(16.12,23.05) 8.600  <<0.001
y-GGT(U/L) 12.66(10.39,15.43) 10.42(8.72,13.04) 5.310  <<0.001
ALP(U/L) 85.54(71.19,107. 21) 195.18(157. 73,241, 28) —13.570  <<0.001
CHE(U/L) 8 094. 61(7 417. 64,8 783.55) 7 287.68(6 646. 83,8 371.07) 4.300  <<0.001
TP(g/L) 75.1545. 17 61.184+11.01 13.920  <<0.001
ALB(g/L) 46,9243, 12 37.2146.12 17.150  <<0.001
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Ure(mmol/L) 4.40(3.66,5.17) 4.34(3.24,5.53) 0. 610 0.542
Cre(pmol/L) 54.72(46.71,63.00) 35.82(30. 48,42, 54) 11.860  <<0.001
RBP(mg/L) 57.32(51. 04,62, 47) 18.68(15. 80,22. 72) 14.800  <<0.001
Cys C(mg/L) 0.84(0.68,1.01) 0.69(0. 60,0. 84) 5.120  <€0.001
CHO(mmol/L) 3.94(3.53,4.47) 4.33(3.74,4.89) —3.780  <<0.001
TG(mmol/L) 0.80(0.61,1.02) 1.44(1.03,1.83) —9.660  <C0.001
HDL(mmol/L) 1.30(1.12,1.53) 1.20(1.09,1.37) 3.050 0. 002
LDL(mmol/L) 2.13(1.88,2.50) 2.13(1.73,2.58) 0. 680 0. 498
Apo A(g/L) 1.18(1.07,1.30) 1.01(0.87,1.15) —7.000 <<0.001
Lp(a) (g/L) 0.19(0.14,0. 26) 0.10€0.07,0.14) 9. 560 <20. 001
TIBC(pmol/L) 61.42(57.95,65.27) 41.36(36.16,48. 20) 13.440  <<0.001
SF(pg/L) 182.58(139. 43,242, 88) 93.38(83.78,111.31) 12.200  <<0.001
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g2 NEERRRNRAS TIDM BELKHFER 39 TIKWERIRIL R0 L M(P,y;, Py )8 215

i H fde FE X HR 4 (0 =147) TIDM 4l (n=147) X/ Z /¢ P
UIBC(pmol/L) 39.06(33. 37,44, 47) 27.59(22.90,34. 31) 9.620  <<0.001
LR(%) 0.60(0.54,0.67) 0.41(0. 33,0. 48) 12.080  <C0.001
Hb(g/1) 153.57(143. 39,160. 77) 133.97(127.67,142.08) 10.770  <<0.001
PLT(X10°/L) 255.50(216.49,306. 75) 274. 25(237.94,317. 35) —2.510 0.012
Mg(mmol/L) 12.67(10.38,15. 61) 7.35(5.96,9. 30) 10.810  <C0.001
Ca(mmol/L) 65. 4118, 07 53.67+15.91 5.910  <C0.001
Fe(pmol/L) 0.96(0.78,1.16) 0.70(0.53,0.92) 6.550  <C0.001
Zn(;Lm()l/L) 0.60(0.50,0.73) 0.5900.47,0.74) 0. 240 0. 809
Cu(pmol/L) 0.73(0. 58,0. 86) 0.69(0.57,0. 84) 1.050 0.295
Zn/Cu 0.81(0.68,0.98) 0.80(0.65,0.93) 0.770 0. 444
Se(pmol/L) 0.10(0.08,0.13) 0.10¢0.08,0.14) —0.470 0.639
2.2 ML BARAE 51 2 8 (X, = 0. 000 578 66, % W log(\) =
2.2.1 FREGRE S ERBAAE  ARHFRAA 394 —7.454 &) AL 10 AN AEF RECRE 43 5k

SERGEFEARE MR AR B, O BRARERAE 4E B 3R/ CKLAST, TP, ALB, IBil, RBP, SF, TIBC, UIBC #I
TUAAE B R WA 10 #r38 LR LAY Lasso 8] 19 3 Hb, JF A G S Aty g, WE 1,
TPHFAE R % . LA AE OB IE 158 22 fie /N XF B R A PR M

A log (M)
181816151515141312111111101010101099 9 9 9999988888 77776 6 555 5555544444444443333333322222111111111111110
..........................................................
1.4
1.2
1.0
EO.B_
1]0.67
0.4+
0.2
»M*”W
0.0 + ~0—Q—04>—0H+0—0+f**‘**‘**’7.7*
' T T T T T T T T
B -8 -7 -6 -5 -4 -3 -2 -1
log(\)

A N ERAEAE R AU AR K B s B i £ 1# .
1 ETF Lasso EJAH T1DM $HET 2 75 i1E 3 72

2.2.2 ZMH%E Logistic MIA4H  LPLEA R TIDM  IBil.RBP.SF.TIBC.UIBC. Hb £ Jy [ 25 & (34 Jy Ji
(BF=0,2&=1) K&, L CK,AST,. TP, ALB,  {H# A, #TL K&K Logistic [IIH43Hr. 458 BR,
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RBP.TP.ALB.CK.UIBC.IBil /K FE T E#H 2 TIDM  RAEMEI R ZE(P<<0.05), WLFE 3.,

* 2167 -

x3 £ REZE Logistic @4 # TIDM £ £ E =
S B SE WaldX* P OR OR 1) 95%CI
RBP —1.842 0. 356 26.772 <20. 001 0.158 0.079~0. 318
TP —0.181 0.025 51.794 <0. 001 0. 834 0.794~0. 876
ALB —0.925 0. 284 10. 608 0.001 0.397 0.227~0.693
CK —0.542 0.186 8. 490 0. 004 0.582 0.404~0. 838
UIBC —0.415 0.175 5.624 0.018 0. 660 0.468~0.931
1Bil —0.328 0.154 4.536 0.033 0.720 0.532~0.974
TIBC —0.010 0.007 1.851 0.174 0.990 0.976~1.004
Hb —0.154 0.125 1.518 0.218 0. 857 0.671~1.095
SF —0.086 0.142 0. 367 0. 545 0.918 0.695~1. 212
AST —0.042 0.118 0.127 0.722 0.959 0.761~1. 208
2.2.3 HLEF IR SRR R BET 1,179 697X10 7, 455 W 3 B &k B SNP H A 5 &

Lasso [m] 9 2 753 2] /) 5250 A8 i 2 8 R bL a2 )
TR BT XGBoost 1B HR A AT
10 T 48 A5 4% 5 224 M = B AK K O RBP L. TIBC, TP,
ALB.UIBC.CK.Hb,SF.IBil fil AST( 2), K —
A I8 UE R AIE 0 % 45 S i AR, ARSI B e b T
RF.LightGBM.GBDT. Logistic [il 14 . AdaBoost,DT
K SVM BEA g R AF B B HE I (3R 4L 25 3 R 6
B AR AR AN TR AT ) HL A A — B

TEYNIGREE AL 8 R AL A% 2% > B AL (1 481 & X 43
BE L FEMNA A P 4 ROC iR H3R AUC DL H
PERE . WL 5.6, &5 H B, XGBoost & ALTE MR 4
) AUC #x K (0. 968,95% CI : 0. 945~0. 991), HIl
ZE 5 AUC ZH 5/ (AAUC=0. 020) , #&I/R
HPA 75 Hizfeie s, WA 3,
2.3 MR 7 % XGBoost 5 BUFAE 5 5 M HEF 5

P o AR Bl BL RN 386 7 22 AL COR = 0. 900, 95 %
CI:0.835~0.970,P =0.006) AL sh i1 %3 (OR =
0.896,95%CI ;0. 836~0. 961, P=0.002) Fl AL
A7k (OR = 0. 900, 95% CI: 0.832~0.974, P =
0.010) AT/ P33 T 186 i B ALB 5
T1DM BRI RZ B SNP, R4 SNP &7 57 it
PE A B — 9 BURME 2 BT 45 R R B A B R B
SNP 5 » 8 J7 22 A 3 Ak 580 18y RS 38007 (AR 41 v B
ELH A EAER 95% CT ¥ RSB E L, ik e
TASHIF ST 0 PR SR A B 25 S B R A R R L R 32
KR B #E SNP 3R 8l . B& itk Z 4. MR-Steiger 77 [1]
PR 56 25 R SRR 7 ) 2 ALB—>T1DM, #2718 % A
REBW M IERM, mMELM AR, ALB 5
T1DM By PR I e 4122 2 L (P >>0. 05)

it

(4 10 015 56 % 8 A 47 WA AS MR 23 A7 » e 8500 £k RBP IR - -
THMEOR) & P fH L3R 7. FERRIN A BEIX 10 48 45 TIBC w5l -
) MR 208 7, 82 B8 DL 38 05 22 ALkl 38 8 ) 2 K ™ oo
2. P<<0.05 ByspHE . {0 ALB 1 Hb B3 J5 22 AL E ALB e
IIATEE R P<C0. 05, A7 7F 3% PR OCHK 1 TP /Y3y uiBC ‘- a
ZIEOE 45 1 P=>0. 05, R A X TP ik — 4 cK . ¥
T Hod ALB 38 [R] B 7R A 47 550 A A =X Hb
Pt P<<0. 05, 45 0 R nl &, i Hb W AE 38 oF
Jr 22 MALEE G 7 e P <20, 05, Pk Xk ALB #E47 3 — BIL
oy . 4 R & B, MR-Egger [8] 15 ¥ ) 1% BE 2y AST
—0.009,P=0.075, £HARFFLE SNP [ 7K -2 1] P8 . . . . ] . ™
N, R B A T A5 R 1S 2 MR-Egger [l I 5 9 e
Cochran's Q {i=783. 674 6, P =7. 772 976 X 10 ™ ;3 |2 mf*gﬁgm’m XGBoost B RO HHAE
J7 22 N AL ¥E ) Cochran's Q fH = 796.599 2, P = ERUAT
x4 FAENEFIRBBESEEHFEL
HE4 XGBoost RF LightGBM GBDT Logistic 7] )5 AdaBoost DT SVM
1 RBP RBP RBP RBP RBP RBP RBP RBP
2 TIBC ALB ALB ALB Hb ALB ALB CK
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Bk 4 AENMBFFIRBFAEEE EHF XL

4 XGBoost RF Light GBM GBDT Logistic [ 9 Ada Boost DT SVM
3 TP CK CK CK CK CK TP ALB
4 ALB UIBC UIBC 1Bl SF UIBC CK Hb
5 UIBC SF SF UIBC TIBC 1Bil UIBC AST
6 CK TP TIBC TP ALB AST TIBC TP
7 Hb IBil Hb SF TP Hb Hb TIBC
8 SF AST AST Hb UIBC TIBC AST UIBC
9 1Bil Hb 1Bl AST AST SF 1Bl SF
10 AST TIBC TP TIBC 1Bil TP SF 1Bl

RS  SHUREBAEINSEPAERE

e s EL R (1 P AUC95%CI) T 1 RAE R
XGBoost 0.790 <20. 001 0.948 (0.910~0.986) 0. 890 0.902 0. 888
Logistic [ 14 0. 350 <0.001 0.701 (0. 620~0. 782) 0. 680 0.667 0.683
LightGBM 0. 702 <<0. 001 0. 901 (0.850~0.952) 0. 850 0. 833 0. 869
RF 0. 620 <<0.001 0. 866 (0.804~0.928) 0. 820 0.792 0. 828
AdaBoost 0.715 <20. 001 0.914 (0.867~0.961) 0. 860 0. 845 0. 870
DT 0. 430 <<0. 001 0.748 (0. 662~0. 834) 0.720 0.701 0.730
GBDT 0. 741 <<0.001 0. 926 (0.889~0.963) 0. 875 0. 860 0. 881
SVM 0.520 <20.001 0.798 (0.729~0.867) 0.765 0.748 0.772

F6  STNBRABENREDAELE

Iy B ARSI P AUCO95%CI) iZ)s REUE i 5 2
XGBoost 0.842 <0. 001 0.968 (0.945~0.991) 0.921 0.937 0.905
Logistic [a] 5 0. 397 <20. 001 0.724 (0.635~0.813) 0.698 0.683 0.714
Light GBM 0.730 <20. 001 0.918 (0.875~0.961) 0. 865 0. 841 0. 889
RF 0.667 <0. 001 0.884 (0.830~0.938) 0.833 0.810 0.857
Ada Boost 0.746 <<0. 001 0.925 (0.882~0.968) 0.873 0. 857 0. 889
DT 0.476 <<0. 001 0.765 (0.680~0.850) 0.738 0.714 0.762
GBDT 0.778 <<0. 001 0.942 (0.910~0.974) 0. 889 0.873 0.905
SVM 0.556 <C0. 001 0.812 (0.745~0.879) 0.778 0.762 0.794
1.0
0. 8+
0. 64
i
o
M3
0. 44
:—);G‘qust "
0.2 — Lo , =
:S?a Boost :6?3 Boost
—G =)
0.0~ T T T T 0.0+ T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
A 145 B HRE

VE LA TV R L3 TR ROC 280 H I 5 B o B 4 [ LA 25 23 08 ROC iy 2 Xt L]
B3 RENEEIEE ROC Lt E



B ES 5K 2026 £ 8 A% 23 %% 16 #1  Lab Med Clin, August 2026, Vol. 23,No. 16 + 2169 -
x7 ETHNRFEIEBFTENIRERR MR 2WEITE
DIATPN 2

Jr ik SiiHE
RBP TIBC TP ALB UIBC CK Hb SF IBil AST
MR-Egger [a] |53 P — — 0. 742 0.451 — 0. 959 0.527 - — 0. 008
OR — — 1.167 0.477 — 0.777 0.913 — — 7.183
L &EDA~ ¢S P — — 0.532 0.103 — 0. 650 0. 817 — — 0.279
OR — — 0. 836 0. 503 — 1.012 1.016 — — 1.373
W5 2 AL P — — 0.427 0. 375 — 0.295 0. 823 — — 0. 357
OR — — 0. 861 1.366 — 1.142 1.002 - — 1.326
A r — — 0. 456 0.088 — 0. 654 0.942 — — 0.519
OR — — 0.798  0.422 — 1.175 1.005 — — 1.302

e PN i3

ViR’S SitE
RBP TIBC TP ALB UIBC CK Hb SF IBil AST
MR-Egger [0 5% P — — 0.046 0. 965 — 0.263 0.098 .311 — 0.272
OR — — 0. 906 1.007 — 0. 886 1.348 290 — 1.302
PIESEREDAA ¢S P — — 0. 033 0.002 — 0. 989 0.563 L414 — 0. 140
OR — — 1.051 0. 896 — 1.022 1.061 .100 — 1.293
W5 2 AL P — — 0. 662 0.007 — 0.693 0. 008 L 444 — 0.217
OR — — 1.016 0. 900 — 0. 989 1.377 . 080 — 1.196
A 2k P — — 0. 697 0.018 — 0.492 0.565 . 260 — 0.023
OR — — 1.018  0.900 — 1.076 1.071 . 208 — 1. 247

Y — FOR SRR AT
3 it %
3.1 Wlge2E) 5 MR BEGIRBEWTL2A M A
FEAESE BB 27 T 09 8 R i 8 5 MR 1 AR 4
DT R 85 5 o o A i PRSI v 3R ) i XU BT 1 1Y
AROREE . 38X — S T HE LS AU 39
T H FLA BEAS I 38 A5 PRS2 T 5 T1DM HA i
76 G B A4 T 2 ALBL 8 F1) ] MR 23874 %505
B T — 2 EAR ARG R I 3 AH DG (H Bt = 35t % P 2R IR
eI E AR G (I CKLAST) . X — 25 SRR B, i% %
B WS BEAS 50 IR A% 58 W B VEBE IR 2y 32 IR 8 LR T30
149 Jeg B S A ) FH B A 1) 0 AR A7 S 5030 1 A7 2 B 10
U RN R AL AR F AR T AT R O Ty A S
AR AENL & 2% 2 By Beid i Lasso |19 A 39 I
SEREE FE AR TR R Ve S T1DM i 3 ¢ Bt i o i 75 4
Joi s E— 2R I AURE A MR J7 i, £ 2 H A9 & OBk
PE)Z 4R T30 PR HEWT 2 . BRI L AL A T
T H I S0 6 2 48 b CUNVRR AE 3 22 M HE 44 AT 10 (AR 5
ILRE 878 G2 127 B AR OCOC &, (H T i HE BR TR J% A
F I R AR BN I A T . MR 43 B R g A%
A5 S (SNPOE S T2 AR B, 58 F o 15 7R 38t 4% 22 A 1Y Bl
BLA LB B, R OR0 2 T H AR 5 3 %0 ik (4
SR b S7 M CHE A M L DT BE TE AR KRR BE I B gk A%
G 5% Ve B 5 1 TR % D fer A1 S ) BRLOR ), R

MR-Steiger i I8 55 £ A . i 6 W] A BB 7 1), B0
R EIE R TIDM &£, 8 & TIDM S 852
e = UL G AN N 1 S B R 9L NG R TR AT NG
PR AT B I 56 E TR A 5640 3 8 A 1 SR DG B
A EAT N — B0k, SR 1 2 0 RS e v A S
Pk Ji5 22 T BE 56 UE BRI PR % b B Ak 0 W E Y A 4 2
R

TE 5 U5 24 J2 1 AR BF 55 B “ ML A 2 2] i i — MR
B E P 20 SR W 5 3T AT R R 1 A BIK B R SR HE TR Y
X—5. Yuan "5 2 M MR 0 RGEPEAG T
ZMREFE KRS TIDM (R EE R UEE T MR 7
fii i TIDM KBS B2 i i RR (B . SR, 92 10
TR N R 3 T e 00 AU, AR B 3k sl . AR 5T
[ BIHT Z Ab 78 F R BL 2% 2% 2T I =i 4 55008 Hh TG e Hi
A A U, BE i MR #E 47 AR AR 56, B R T
B AE B A 50 Y 57 P R AR AR T AR S
5 v DR 3 3 P 40 4 3 0P i Ay LR . G A1, AR BF 5
F) 8 ML 7R 27 2 B L 45 7 » XGBoost 15 1 36 3 f¢
L(AUC=0. 968),iX 5 Ogunleye &5 75 18 V£ & i
5 T Hh 40 (1 XGBoost BB AR st — B, i — A iF
ST A A 2T AR R A Kb B v A5 RLARE | R A I DR £ 4
B A P 3
3.2 ALB KFETFHEAMEN TIDM 547 K 2 5 K R IE
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a5 HLH AT AR L K2 — & ALB 7E
T1DM % L] A (0 w8 7e AR T . L3R 2% 2 e #r
8 ALB (1907 AF 5 220 HE 44 35 58 7 5, 2% B4R B
HA B F it TIDM 4 ALB /K F B 1%
TXFIEA ; 2] & Logistic BT #E— 4 3FESE ALB
K F+ & TIDM & A 0 gl 7 AR 7 [ & (OR =
0.397,P=0.001), MR 4 ¥ 76 W B e 52 st
WM ALB K V-FEAES T1IDM KU 38 I A7 76 K 21
CHR CRE AL AL N 3% 7 25 AL % : OR = 0. 900, P =
0.006),

TR 7] He ¢ 75 1, Kunutsor 25877 78 25 22 I J& 1)
HIEPE BA 51 0 5T b 0L 5% 21 0l v ALB UK SF & T
1 g/L,2 BB IR (T2DM) KUK FE AR 29 5%, 42 %
ALB P-4 8500 7T B8 I A Jmy BR T 5= — oA bR W7 A
SR . TIDM 5 T2DM # % 9 ML i 77 78 A% it 22
S—HiE A B RN T B BIR
O JaE LM RGBT . Bk, ALB Xf T1IDM
PRI HLE AT BE B AR T T2DM A 45 5 1 5

NG F L BE 50 B & B ALB X T1DM Ay
fEF AT REM L LR A9, 1. ALB 2l b 3
BB EA AT, B AT R 1 SR 5 H (Cys-34 7 80 »
RERS T B 1 b 56 96 30 1 g B ad 480 1E
AU R L ALB B PR TS M o a2 R TR L il
) 70% L I, A A B PR Sne i E A &
&R (A S/ DICIR (S KR AR SR O3 . 7/
T1DM FY & 5 BF BE A 1B 5 3 40 i A4 4804k 7 3468 403, 1K
KFH ALB ] RE -5 BOPLAAR $ 480 A6 . 7 Bk 55 5 DT
SRS B AN A T S TR e, HORLALB &
— i B S AR R B . KO TR R AR AR B R IR
INFETENS PEAR BE R IR A, Soeters 2™ BFgE £ 1,
AR 1 I AE B A% O AL TR O R 8 R AN R T A AR AE 3K
SN A GE Ve G R gy g AR sR ., 7R
TI1DM (1) 5 B G ik A8 v, 15 22 B AR BE 48 9 AN 4%
e e B A0 ML 8 T RESE A B IR ALB JK 7 H 55 B
PR B BT 48K B 8, T B A8 RE— IR ALB— %Ak 1 38—
[ B A M AR R
3.3 EME MR 4 R 25 5B EHSTEEW
S ARSI MR 208 s ALB 5 TIDM 1 356
A AE RO AR Hp B 25 (P <0, 05) , 11 7E 3 P A BE
FBETLGH2F L (P>>0.05), AWF5EHLEE T B B
FEF 5 AROENG R B - MR 35 1F B B 43 50 7 B o A
PN AHE GWAS B8 o i A7, 3 - 5 A0 e & 90— 50
WE"HTE MR BFE o B J7 e 2 i . ALB AR
o B DRSO B 1, LT 4R Ak R G 8 8 Y D R AZ
Tl JE R A2 TR WL 8 27 =T B B A T [ B o O o
Y ALB-T1DM SCI AR U5 5 A7 5 Ik 56 T1E 19 A= ) 2

Belinskaia

Feif . Porcu %V WS WYL B FhE MR 3 M Al DL 3
5 DR SR A T 1) D SRR R A B T X A0 R e S
1382 % 380

ST YN H oA G 38 g S PR SR SC BE L mTRE 1 A A
Wi (D EIFRER L W A B TIDM B9
GWAS FEAS &3 /N F /M BE, 530 MR 43 H7 6
s PSR RN 1 RE ) 2 B (2) AL a2 S —
Kawabata 25 B33 0, TIDM ZE W A BEh B
MR I 250 . A2 AT R CHLAD X 8k 1 5) J&k
P73 5 B N B A7 76 22 5%, A5 ALB UK OF 1 56 i
SNP 7£ 2 APt v ity 85 437 5 PR3 %6 R 342 S K 1 fi 45
F A REANIR] 5 (3) B PR-IR 5% 22 B AR FH—— W U B
FR R B 25 )RR 1 5 8 A R R YR A A 3% O 3T i
A T g A5 A8 S X ALB K- B 85087 . AT 55 46 T AT
0 ) (1 R AE
3.4 AL CHEARAR MG RN H 5 MR %08 B
ALB Sb A58 45 78 T HoA 48 b 19 1 PR AN B B2 MR
B8 VE H . RBP 78 2 R L 2% 2% > 558 op i 22
WHE4 45 1, HHOKEAE TIDM B3 3% B AR,
Christou % #5 H . RBP4 A ALJ2: 2 W78 F2 R 28 K
B AR 0 S B A 1 L A T o A Y R 2R A S I A
B2 e 2 5. Forga %5 # T1DM
BN R LEE E] RBP /K 3% R AK . 5 AR F 5T ML
BRI AR G A R — . MRS, 2R THA
GWAS %48 e i RBP AH G 5t 4% 1. B 78 & 1y v 4k,
RBFFEARESE B RBP 19 MR 353 , {8 3% Jy 5 L BF 5%
FEEA T .

HHZ T, CKLAST DL R AR AH 56 48 4% (Hb.
TIBC.,UIBC) 8741 Al £7 7F 25 57 - H BEAE STk 4 78 Bk
it Rl S 3 KT B R 45 A G, (RS F 5 1
MR 73 Hr A& S H B 115 TIDM (i B 4% R R e B,
Jin SV RAE T AR5 0 PR 1 £ 2 WG HK, 5
Bt 4% 3 B am o Ak N RN B S 2 P I AR R
T2DM, i %} T1DM By L 82 PR A R A B . Va-
sudevan 2553 58 3 W] MR 43 87 W 3 & B0 42k 48 10 45
Pr5 T1IDM 2 [H) 47 76 A i (0 P 2R OGBE L 3k 5 A9 1)
MR F3 #7745 J 8 B — B0, 3% 32 7 3 28 48 bR 1 ol AR 3T
A gL T1DM AR 25 BL S B0 4k 2 1 25 58 Cln i b
S EOUL PR A5 B A B R A A AR S E D L EE BUm
JRH X — & BN T 51 A MR S #7505k FH
PR PRSR A 0h L
3.5 39 WU E IR AR AN AR A LM S I R 5 e
8 ABFIE A T 39 TS5 5 485 Ar AY AG I 15
H . NI R SE I £l B B AR TE % B2 9T b ) I A
T 39 T9F8 B A 1 A 48 78, AR 76 K8 4 3K h 14 I K F
FERBE T XAl g ik B A W E L (D TIDM A
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PURBEACH 58, B0 M &2 2% 09 IR B 25 0L, Aol o
TCE M SR SRR . A Zn.Se.PAB 15 F5 .
A BT N ZEEE R T1IDM B 06 A BARIE, (A&
WFFE 8 1 WL > B 39 TH48 bR 147 07 2 i 4 Kk
BRI 53 B Bk , S AU 1 ALB 558/ BOCHE AR
(3) 3Kl B 4 00K A% J 07 24 H 1) A2 00 B ARY L A HE TS
B (W 2 B PEE R TS b o B8 ELRL 2 M RN RS L A I AR
VRS HER A PRI YT 7 R4 A 7 B

TE G REE AL 75 T, B 98 MR 25 4278 ALB K F
FEi Al AE XS TIDM B A G445 AT A8 A8 52 Br g A o &
M ALB KM 5 32 B8 52 W00 S D fig K 20k &
Yol Z MR R s, B s R, Bk, Bl
MKHE — U ALB K DA 2547 KU WAL A e . B
A UTE I PR 52 B v, KR ALB A0 h — A~ K 300 A 1l
febr . 45 G C I 48 1 55 RAE br & ) A7 25 6 A .
XFF T1IDM e NHE 38 i 6 300 5 55 T I 4E 17 1B
() ALB 7K, 0] fig 45 B T34 i ALk B A AL R 1 L E 2%
P9 iF e
3.6 WFFRBRME PRI SR 0 AR I AEAE L
TR BRI E UL, (D AR g SRR Oy 1 AR B
FANARY 420 BIBFFEXF G 12k A B — s FEA A
XA PR 1] BEAF AR BE R fr . LA 4 2 B 1Y 32 fk g
ITAEZ ot KA BRI ik — 25 50k . (2) 48
FR 7 26 0 L I AR AR BE G AN AT 39 T SE 5 FE
b 5 T B D RE L AR L E R kA B i T
REZAYEE AR ] et s T H A R S Y S g
bR W 240 B TR (ICA) 4% 2 e R B bt 14
(GAD-Ab) Je i 55 R H B3tk (JAA) 5§ T1DM % 5
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