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T E RSUIT T 2R A KR R SR TR A 4% RO 7K P 9 52 i) 2 ) wistar KBRS 1 PR SR IS, R (R R
BEAILAA 4 206 IRZA AN T 700 A 2045 T 10 % SERNRDEL T30 B 200 C 4145 Tl 22 s A H i@ dm kel ; T3 A 24
A C AAE 5T 4IE W IR 5 PHGDH #1700 22 BUAE 7 I i A7 1 =8 2 KBRS AR 28 90 5 I L 42 &% 21 i i v Ce
1 Se B i AT BB 412 B A AT BU P BE ML 10 RATF B, 4RSE45 T IR0 SERBARE 7 R X B 20 A D
A2 R A SO P BENLIEER 40 1, IERENLN A 4 41(SD 20 .SD+1/2H [SD+M 2 . SD+H 4H) , 541 10 R.
SD+L 41 .SD+M 4 SD+H ZH4k 245 T2 AR A H 2Rk, WaE— D H G, X =4 IFih 5 H B 2220, 7
24 :0.76 mg/100 g bw .1.52 mg/100 g bw F1 3.04 mg/100 g'bw. 22 Z AN FEF TG , WAT BREATIE 50
JK B A BT, 05 I FL A4S AL b Cr B Se B 25 50 S RUZ B RY ML Cr ZKSE G324 22 5 (P>
0.05) . 55X HRZH Lhdg, TH B ZHA0 T 10 C 22 BRIl & i i & . 5 T30 A 2 R L, T3 C 22 R
AR 2 i [R5 T VR Cr ZKP- 5 Se 7K IFHHSE (P<0.05) F FF AR, 5% AL b4, &% T T
4 I % 7K P TG S 25 AR A T 45 45 T B 22 SR A SR TR EL AT AR B, A T v 1 KT 22 SR AR 3R 1 A AL
KI5 S R R B A SR B K (P<0.05) 550 HEZE AR EE B 22 2 1 AR H 0 A Ak 4 £ B D G 7K 7 B
[ (P<0.05) ;SD+L ZHAT B4 ML A 7K ST S 25 38 (P> 0.05) |, 17 SD+M A1 SD+H ZH A7 B 1L A 7K SF- ) b 285
J(P<0.05).55 SD diAH L, Bl 22 S W 4h SR & /K P09 BT W Se &bz W3 b, 2 IEAHC (P<
0.05) AT L2 PR AN T A A5 20 22 ) {1657 1 41 5 v F) i 2 A 7 B 3 25 5% (P<0.05) , Hofih 21 > ] 6 B 3 22 57
(P>0.05) AT B H Cr /K5 Se &4 0 1 FAAANE(P>0.05) . 228 R 3 A K S AT LA [ 78 B 5% i A Py
o TRV ) 5

KR 2R, R, PR, 5%

Effects on ' chromium and selenium in blood of rats to different serine intakes

HAN Feng LIU Yiqun WANG Qin HUANG Zhenwu™"

(National Institute for Nutrition and Health, Chinese Center for Disease Control and Prevention, Beijing, 100050, China)

Abstract: The effects on chromium (Cr) and selenium (Se) in blood of rats to different serine intakes was studied.
After adapting for 5 days, pregnant rats sere randomly divided into 4 groups: control group, A, B and C group. Basic
feed was given in control group and A group, meanwhile serine and glycine deficiency feed was given in B and C
group. PHGDH inhibitor was intraperitoneal injected into A and C group. The chromium and selenium contents in
pregnant rats were determined by inductively coupled plasma mass spectrometry ( ICP-MS). Offspring rats from

control group pregant rats were collected as control group. Offspring rats of C group were divided into 4 groups: SD
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group, SD+L group, SD+M group and SD+H group. Control group rats were feeded with basic food. SD group, SD+L
group, SD+M group and SD+H group were given serine and glycine deficiency feed. After 1 months, 0.76 mg/
100 g bw,1.52 mg/100 g bw and 3.04 mg/100 g bw serine were given to SD+L group, SD+M group and SD+H
group, repectively. The chromium and selenium contents in offspring rats were determined by ICP-MS. There is no
significant difference for the Cr contents betweent different groups. As the level of serine and glycine intakes
decreased, the levels of Se in blood were increased. A positive relationship between blood Se and Cr content was found
in pregnant rats, and not observed in offspring rats. For offsping rats, as the serine intakes increased, the Se and Cr
content were increased. Conclusion the blood Cr and Se level were effected by the serine intakes.

Keywords : serine, pregnant rats, offspring rat, selenium, chromium.

L-22Z 2 NS AR A IR )2 5 5 AR AL A 225 R N D RE AR 11 ) 1. DLAAR N ) 22 R SR IR AL FE 4 ST
T R BB, AN & 22 SRR 028 R ELA A s LA 7 (A6 B 1 B ANBRAR ) B9 R A s WA 55 i — 22 Rk &
IR A I AR P H R Ak

& ( chromium, Cr) 2 A& P RE 2 A9 TR 2 — AR AN THER I, Cr' W] LU o I Ji— Fif i 4 R i 4P 7 ( Glucose
Tolerance Factor, GTF) i) 152X, S 5[] fif i3 2 & A= 3R Al ( selenium , Se ) &34 ALK BIF 2675 O SR T 2%, 7ER N
DTG 26 11 A 36 P T 20 R A A0 RS b LR P T A A 26 1 W2 T, 4 5 P 3 5 B S A A SeCys-tRNAS 5
BB AL ST UGA A 48 A e ARG (A0 IR GE , ol LA, 240 6 P & BT 2 (9 B, 620 22 RN 2 51 e MRS 3% 1Y
JHF98 440 i HepG2) SEIWEFT A, kf)@%’ﬁﬁﬁﬁ‘éﬁﬁﬂ?éﬂiﬂﬁﬁiﬁlﬁﬁiﬁ%ﬁHiwi’iﬂ:%%( glutathione peroxidase, GSH-Px,
GPX) A AR 1 P, 2 WY i (30 e A0 DG 22 ) ) I A AF 5 6 G 25 1 ( Gt L 1 IR 5L 1, TR1) 5 5 T 40
P Cr (AL R, BN R A T U M

AT 22 BRSNS wistar KM Se Al Cr % SIS | DL oAb 722 B3 A\ 5, Se Fl Cr 7
LT A P KA AR

1 LIEERS ( Experimental section)
1.1 3h kL BRI

SR RE sz Ee S H AR RN A Jb AR BLRE A YRR R BR A B (AT HIES SCXK ( 52)2014-0008) .48 H 7
R (180—220 ) W FH T4 FI4E (VA TIES SYXK(A ) 2017—0022) .

PHGDH #7] ( Med Chem Express 2\ 7, 32 ); L-22 & (LW IR0 T AL BHB RO A BR A w1 ) 5 IR ( BVIT 9%, b
ARG T ) s RUEIK (24l Sigma) 5 3255 /K R Millipore £ 7K il & P B ZEK ( FLBH 18.2 MQ-cm) ; B 2lE A
(LR T 99.99% ) . ZHE /8 Initial ‘Galibration Verification Standard 2270 Z IR AFEIEN 2 WK ( Part# 5183-4682 ) AR 5216
TEAG ] 5% IRE S MR, B0 #1.0.05.041.0.5.1.2.5 .10 mg- L' WL TR IR G Fr e TARIR R R 5.

1.2 R R 2T

W 48 R ZBEFUERTERFE 5 dUSBENL R 4 41,40 12 2 0 B2 45 T 0F 3 EEmbinDkl T30 A 2045 T 16 8 SLmlim Rt
It HLAE 545 IR s S PHGDH 4 il 57 (30 mg/100 g bw) ; T B 45 Tt 2 FMR AT H Z Wk, T3 ¢ A4 THaH
PR A H R AR, I ELAEZr 45 W e P 55 PHGDH ) 57] (30 mg/ 100 g bw) .22 BUAE 72 )5 R 47 18 32 3h BB s Ak 2, I
FF R A M T Cr T Se B 4

AT RE L 2 B T AR AT B BE AL 10 AT R, 4R SE45 T IE 4 SERIAARE 7 6 RE 4. N D 228 B B R
FEER BEHLE R 40 2 F:RAHLAH 4 20 (SD 41 . SD+L 41 SD+M 21 SD+H 41) , 4541 10 H.SD+L 41 .SD+M 4 SD+H ZH 4%
LT ik AR A H E R AL SR 1A A )G, SD+L AT IR A HHEE 0.76 mg/100 g bw (5 ) A 2252, SD+M 4 Ik
H T 1.52 mg/100 g bw( Pl &) 1922582, SD+H AT tahg H I 3.04 mg/100 g bw (F &) (1022 %R 22 SR AN 7T
2 A A G X A TIE 32 s KEU S AR FE , T I AR A LI Cre T Se 955
1.3 4l Cr A1 Se &t Ay 2

A HI R TN EL 1 g B T RIS 0 OB T MRE R A 2 mL iR, 7€ 175 C NI T4 f# 20 min, 215 H
HELIKE 2% 10 mL. FH ICP-MS Wl AR S04 T B0 25 B R S A i 5 ) AASCER R4 7 0 S AR Il )3 5 Rt 53 R
i Cr 1 Se HIHREE.

L4 ETUE

Agilent 8800 HLJEHE G55 B 1A BT (Agilent 24 H] , 2 s Milli-Q 47K & 4t (Millipore , Element ) ; ME204 H1,F-43

i K- (METTLER TOLEDO 24 ], 2 ) ;MARS 6 il iH i (CEM A F], JEE).
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ICP-MS TAEZM:. T2 1550 W 254k B 0035 A0 A% IR B 2 . 0.5 vomin™ s 2L :0.77 Leomin™ s 4MER
0.4 Lemin™" ; RAEEGEE .8 mm; SRR S BIBR i 5 mL-min™ ;[RIA2E ™ As(FRAMIHE] 1.0 ) AP CL(RRZMIFTE] 0.1 s).
1.5 BARATE RS2 E M

K SPSS 17.0 s ABIE I AT 2200, LS R L) x5 TR, FH Kolmogorov-Smirmov 5 MG 44 15 b5 R B4
TE M A4 IE 2553 A0 W3R JFH PR R 5 22 504 7 5 ( One-way ) BEAT B ARS8, PP USSR AT 1SD . B ST AR AR SR
MASTREAR ¢ K Be W P<0.05 FLUE W EFA G4 E L.

2 R 57318 (Results and discussion)
2.1 AW BRI AY Cr F Se YK

H AR R Cr A1 Se Y7KF-UIER 1R IR &AL Z B Cr K- TEH T 25 5 (P>0.05) 14 T 13 H
Se I It /K-, 50T BRZH L3R, P it 22 2 8 R H 2 R Al R 7 ) 272 Rl ML TG 5 2t B 3 P v, e 22 R R H U R DR IR R EL
i P Gk PHGDH 16 590 ) 22 B om0 7 2 TR 828 T v 5 0E 5 DRl MR 5 LR s 3 i PHGDHL 1l LAY 22 R LG 8%, il 22
SRR AN H R T AR S LR s T 5 PHGDH #1031 390 fr) 2 BRI 05 % J2k [ A0 W 25 e P S 45 R SR W 22 S R 4 A K-
RRARR , I 4% 7K T TG S 35 728 Ak, T IR /K S AR B 2 B T

X2 BRUMME  Cr Fl Se ACE-HEAT I 4387, LR T Cr 7K Se /K-S IEAHDE (P<0.05) .

F1 KHZERILRTH Cr F1 Se BIZKF (pg- L' 8D, n=12)
Table 1 Levels of Cr and Se in blood of pregnant rats in different groups (wg-L™'+SD)

ot IR 2 THAA T B 4 FHic4
Cr 1.50+0.45 1.53+0.53 1.70+0.69 1.80+0.35
Se 406.69+21.37" 457.12+35.34" 532.93+146.64* 595.23+83.74%

W T a b FRSAEZER BG4 L. Note: Letters a and b indicate a statistically significant difference between groups.

2.2 FAUT BRI T Cr F1 Se BY7KF

F A B B Cr A1 Se F/K a0 2 B S F Ml A Cr K, 53 BRAH FL 3, 4% T T 40 A9 I 4% /K SF 91 TE &8
AT 5 25T B 22 SR A SRR AT BUAH L, 14T R K T 22 S8 I 70 109 45 21 I 4% 7K ST X5 A )RR 1) S 3
WK (P<0.05) K22 R #3820 B9 155 7K S JC B 38 (P> 0.05 ) . #E AT 22 A B #b 3o 1 & 44T B =2 [a] V5% S B C S 24
H(P>0.05).

X F ML H ) Se 7K, 5 5% BEZELAT HE |, B3k 22 S0 A0 H 220 R ARl 2EL A SR LT /K SF B B T 6 ( P<0.05 ) 5 Bk 22 52 iR A
HERFRIESE | A ER R R 22 &R 2 A A A7 B MK SE G g3 msb e b s flE 2 &0 2 A R
) LA 7K ST D) 8 3 3 . 5 ez R RN H ZURR TR A B, Bl 22 IR A A A K B BT, I Se KB 2 8.3 I
Ft, B IEA K (P<0.05) T2 BB TR a5 AL 2 0], (G55 i 415 i 5 s A7 7R B 35 22 5% (P<0.05) |, Hofth 4] = [A] Jo i 3 22
F(P>0.05).

AT UM Co A1 Se /K SFHEAT IENH 4347, LI Cr /KSF5 Se 7KF-TJC W38 40564 (P>0.05) .

£2 BAMFBRMEBEPL Cr A Se (/K (pg- L' +SD, n=10)
Table 2 The levels of Cr and Se in blood of offspring rats in different groups ( wg+L™' +SD)

pOpiita:] SD 2 SD+L 4 SD+M 41 SD+H 41
Cr 1.45+0.26™ 1.33+0.08" 1.43+0.12% 1.53+0.24° 1.49+0.20°
Se 443.97+14.55" 416.17+37.72¢ 445.04+25.63" 470.04+20.31% 491.19+22.66°

H B a b e FRSAMERH G5 L. Note: Letters a, b and c indicate a statistically significant difference between groups.

X T2 R, 22 B8 RS AKX L% K1 5 T S 25 5 0, (BRI A P2 B 22 R B A K B9 R BB T X A i 3
FEAFF A SR TS v T 63 75 1 22 SRR > (R AN 2 (4 T 2 BRIV T Se 7K 5 Cr ARV SR UEAR DG 6 3R (P<
0.05) , 3 1] B 2 1 G 2K 14 il (AN 48R 2R (R IR 1, TR1) 25 T4 Cr Gk #20) Emi s ik iy Cr 1 3 i
HAAH 52 0 A5 0 T AR SRR A BT

XA B, 22 B R TK V- 25 W0 R B P Y Se A Cr 34, BREZZR S LD Se I Cr B4 A7 T R HM ST [F)
FIEE 22 Z L5 , Se I Cr 5 5 KA AN R R BE (9 1] T AT T i | 22 i © AT WIF 50 3R W) 22 S BR RE At 1 T 4 A5 2805 i GPX A
il 26 11 P, S B AR RO SE R Y T 22 SRR A KT SR A Se £tk i AL ). ) A 26 A 19F 9 3 W6 4 11l (i
SURE AR 1, TR WSS TAIN Cr 5L R, FLBA N A TR s () 330 ) 22 S R 14 486 A /K SF- 7T i i ot
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SMAN Se S HEHETIXT Cr 5 3G B .
22 F IR Se N Cr ZIAVAYFAV A AROW OC 2 MO IRAR | 1 7 TR 25 BOWFFE Th AR SRR ST

3 i ( Conclusion)

(1) FHZERZEMIL Cr AKFLLTEZER (P>0.05)  SXT R4 R, T B 4R TH C 2142 UM & & W3 7
ST A ARZR R AL, T T C 241092 B Al 7 2 RS 58 2 . i Cr 7KSF-5 Se 7KSF-22 IEAH G (P<0.05).

(2) XFFFRKER, 500 A L, 4T TLH 09 i 5% 7K 778 1 2528 b i 55 45 T Bl 22 S0 Fn H 2B 1) B 17 BRAE
Ll AT HR R KT 22 B R A T 0 45 2 1 A% 7K T YA R TR AR B 19 2 G (P<0.05 ) 5% HRAEAH L, BBk 22 08 R H SR 1)
AT UG AT 7K - B 2. T B8 (P<0.05) 5 SD+L ZHAT B 1A 7K S TG 8. 2 38 i ( P>0.05) , 17 SD+M Al SD+H ZHAT A 1L
TG 7K ST U Sk 254 0 ( P<0.05) . 55 SD 2 AH L, Bl 27 22 Z R #b 72 70 s K P 1) B T IV Se & i Bz B 3 LI, S IEAHC
(P<0.05) #1722 AR FTERIS AL 2 1) SRR A 5 T R A 3 22 52 (P<0.05 ), HAfth 4 =22 [A) TG i 3 22 7 (P>0.05) .
BRI Cr K P15 Se S8 T WEAEE(P>0.05) . 228 MR A48 AT BT LA [ A5 R 52 14 9 4% FIATG Y 5
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