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 E MAWAMAGBIRRKREGEDMRS CERE, VAR ARERFACOMREMBTEY
STRRR Rk B R T RE A M . 5 RF. (1)ZD 4 ZE ISR  JRAEE - BH (G, .G DR A B
HE, WA S+HG+M B AR BB RENHBREMRE, S EERFH AL REXHA PPOMEENET LR
¥%.(ZDAKRZE AKR EEHMBAN RNA REE RSB 2/K cAMP § 8 X cAMP/cGMP H{H i
BHE EEAREA GMP SEYBRK. 5AL AR PFALRENEXRE. LRER - FERSTERL
B B R R 2 A MR S SR R K T, RO WA IE B A AR A S A, F 4R B BB IE RO AT PR, B R IR AR B AR

FIST M, Mk R ThaE R .
REIE BB EAY KB AN
bEESEE R59L.1

IR, ML REREXRNTRE HERA,
WK, SRR E R R R RAFREER,
SR Z R EBAUR SR IhRERER, (B E BN
Mk REREY . MRETHKEESE, BT H
B4R R 5 B, AR S e A L B T
B 7tk B 40 R EAT SR BE Y 2 B9 35 BT o BT 75 9 XT B R L B AEE
WE MMM ET RERI RN, X T A 5 R DI RE
FEREERVMAERER X, A0S B KRR
& (Zinc deficiency ,ZD) X & & (zinc excessive, ZE) i
R, & 7E B 5 6 XT M AR | B O 40 B 3 A Th BE Y R
mel , 3F X FAE AL AT T &, htn R G B ah SR 4t
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1 HME5HE
1.1 RBshpEtdz

R R LR FH Y PO REN AR R Wistar IR 2
B8 H BN R3A 1 2HE N2 1, 83484 1, &7
7 )5 43 B4R LA BR 4F 45 8L (2% Flanagan™ B, & &M T 2
mg/kg) 7 B F L (FE ik B4R RL P N B RR 4F, 4 A B Y 1000
mg/kg) IEH SR (ZEBRE R FINN BB 8, SE S B H 100
mg/kg) AFRBRRBRAE 28d GHHSE, ARER.ZD 4
R 10 7, e s 8K ZE A7 B, #amamE, EXA
B AFH 20 R,48 H h 8 3% 4 (Adequate libitum, AL) 10
S, BB #RIER SR, B4R 4 (Pair feeding,PF)10 B,
HEEN AR, # A REH Y ZD AKBIN—K SR E . OH

B REREEE, F 50 BBTRIKEILLTERR#ETSE
MAAR I E .

1.2 #RBAFA 7 ik

1.2.1 HMETEE.H.%0E EE IL—-AAL HFEF
W4 66 B T e R R R, I B B

1.2.2 WRJERKESARANRBMAIMEN RNAVEAR
TEREE MERJEKRCARBEEET RSO ¥
ConA T B3 57 /5 1Y F oK 5 40 2R Ok B3 A B 40 B o 40 b B
PR, 554 RPMI—1640 % (USA GIBCO)E 41 vk B 1 X
10"/ml, 70 %% Z FE 18 & , RNA B 4L, B 4L 75 5E (PI Sigma)
utn, W 40 ML (FACS— 440%] ,USA) L 1 40 M 30 . B oA
RAERENAZCFITORCHABRMAMENELSRATE.RNA
W EES MG bR M) —IRE T (PY Fluka 3
O4EFEMRIEEAENE . BMEFKELT A4,
EERUPESTAFTERR, ITENLERBEBAEAY G/
G\.S.G:/M YIES L R AR AAEY RNAVEH RS &.

1.2.3 W JREME4THRA cAMP & <GMP HllE *H %
ICHY cAMP.cGMP # & 3L R IEF B AT 19945 7= & 8
mAAESRERFTERYE TR CAMP W E HEERE,
cGMP Wl A BEE. SR 10 $ 7 & cAMP
5, cAGMP pmol E71R.
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Tab 1 Effect of dietary zinc on concentration of serum
zinc, copper and ferrum (x=+s)
G n Zinc Copper Ferrum
roup (10~ g/ml) (107* g/ml) (109 g/mb)
7D 10 594. 54524 8331 46.04 12481994
PF 10 909. 2184 943.7£117 16741+137
AL 10 1061.4471 1039+ 79 20854204
ZE 10 21741814 743.71+ 494 341+40. 04

A: P <0.01 vs PF and AL groups

*x2 EEaMMR BEERNHREGLs)
Tab 2 Effect of dietary zinc on weights of thymus and spleen (¥+s)

2.2 #HAMMR . URBEEE MR ORRBKRAEZLGYS
ZD.ZE AR AR ER MR JEESKIEENEREE
T AL A& PF H(FE2D,
2.3 43T PHBR AR BE G € 1m0 Bl 49 Y oh
ZD.ZE 48 Jfa Ji 40 B . DG bk B2 4 R v 1k 1 (Go /G BB S B B
DR, AN SHG+M D AR B AR BRK, 5
AL X PF AHEAEY BEEER (T30,
2.4 HAMNMKR. IEBKEC@BARNAAZTORALE
LPEA]
ZD.ZE AR GEREWRE A A AT RNA REA RS E
EHBEHMMET AL iR PF 4 (3%5).

Group n Thymus weight (g) Thymus index Spleen weight (g) Spleen index
ZD 10 0.34140. 0734 1.40810. 3344 0.856+0.1474 3.043140. 5464
PF 10 1.43210. 076 3.976+0.431 1.8971£0. 136 5.761%0. 387
AL 10 1.5744+0. 049 4.046+0.514 1.973+0. 148 5.84140.537
ZE 10 0.36440.0614 1.404+0. 3714 0.76410.1374 3.036+0.4714

thymus (spleen)

3
body weight X 10

A : same as Tab 1; thymus (spleen) index=

X3 XA AEEBEHR R (L)
Tab 3 Effect of dietary zinc on cell cycle of thymocytes (Xt s>

Group n Go/G1(%) S (%) G:/M (%) Proliferative index
ZD 10 80.41-4 3. 864 8.57+2.214 11.02+1. 80 0.196+0. 03864
PF 10 65.10+4.74 24.91+2.79 10.22+2.10 0.3514:0. 0482
AL 10 66.411+3.75 22.19+1.76 11.4242. 47 0.336+0.0375
ZE 10 78. 431+ 5. 104 9.31+1.744 12.264+2.71 0.21740. 04174

A : same as Tab 1; proliferative index=G°+2-l+__fS:igz+M
F4 HSHBHACARAREHPHZ0E L
Tab 4 Effect of dietary zinc on cell cycle of splenocytes (X¥*s)

Group n Go/G1(%) S (%) G:/M (%) Proliferative index
ZD 10 79.56+ 3. 4824 13.0%+2.14 7.44%1. 24 0.20410. 044
PF 10 59.81+3.190 22.0£3.7 18.20%1.1 0.40240. 05
AL 10 58.731+4. 381 25.01+4.6 16.19+1.3 0.38940.04
ZE 10 79.37+2.7944 12.71+4.14 8.31+1.44 0.206+0. 034

S+G.+M

A : same as Tab 1; proliferative index=

Got G, +S+G,+ M

®5 HMKRE.EIEEEA RNA REBRAEHRE G

Tab 5 Effect of dietary zinc on RNA and protein concentrations of cells in thymus and spleen (X¥=*s)

Thymus
Group n
RNA Protein RNA Protein
ZD 10 50.57-£1. 864 52.91+5.814 78. 464 2. 094 103.6745. 784
PF 10 65.41+1.93 73.2944.95 104.06+4. 23 131.64£7.70
AL 10 66.20+£2. 92 79.79+5.59 101.93+4. 20 129.69+8. 58
ZE 10 51.43+-2. 074 54. 7614. 374 84.36+4. 714 97.7416.474A

A : same as Tab 1
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2.5 MM REMNK @B A cAMP & cGMP 4
TR
ZD.ZE A fi& BR . B8 AE o B2 40 B Y cAMP & B . cAMP/
cGMP LEM B T E MM EHR KN cGMP FBEMEMK, 5 AL
A% PF AMEEREN BF GRS,

x6 HHMIRMEMA cAMP.cGMP £ BHFMGELs)
Tab 6 Effect of dietary zinc on cAMP and ¢cGMP con-

centrations of thymocytes (¥ +s)

cAMP cGMP

Group = (pmol /107) (pmol/107)

cAMP/cGMP

ZD 10 1.381540. 33744 0.14221+0.0232 9.76141+1. 84614
PF 10 0.40354:0.0694 0.147240. 0207 2.9827+0.5504
AL 10 0.3879+0.0761 0.148810.0231 2.288710.6673

ZE 10 1.4067+0. 08644 0.147440.0248 0.54340.77684

A : same as Tab 1

*7 HMMEHEEMA cAMP.cGMP 3BT W GLs)
Tab 7 Effect of dietary zinc on ¢cAMP and ¢cGMP con-

centrations of splenocytes (X¥=+s)

cAMP <GMP

G
FUPT (omol /107) (pmol /107

cAMP/cGMP

D 10 1.432940. 27794 0.18934:0. 04984 7.6714+40. 97404
PF 10 0.9317+0.1122 0.349440.0490 2.715940.5159
AL 10 0.8264+0.0765 0.3573+0.0421 2.3463%0. 4281

ZE 10 1.3761+0.24014 0.1461+0. 03974 9.41894:0. 57614

A : same as Tab 1
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The effects of dietary zinc on the proliferation of thymocytes and spleno-

cytes in rats

Xu Dixiong, Wei Wen, Zhang Lezhi, Wu Jiahui (Department of Pediatrics, Southwest Hospital, The Third Military Med-
ical University, Chongqing, 630038)

Abstract The effects of dietary zinc on the proliferation function of thymocytes and splenocytes were
observed in zinc-deficient (ZD), zinc-excessive (ZE), adequate libitum (AL) and pair fed (PF) rats with
flow cytometric analysis (FACS). The findings were as follows:

(1)The total cells number of the thymus, spleen in G,/G, phases were much higher in ZD and ZE groups
than in PF and AL groups, and the total cells number in S, G, and M phases were lower in the former than
in the latter.

(2)The RNA and protein contents in thymocytes and splenocytes in ZD and ZE groups were significantly
lower than those in PF and AL groups, the levels of cAMP and the cAMP/cGMP ratio in thymocytes and
splenocytes in ZD and ZE groups were significantly higher than those in PF and AL groups, the levels of
¢GMP in splenocytes were lower in former than in latter.

It was concluded that both zinc deficiency and zinc excessive could suppress the normal proceeding of cell
cycle and the proliferation of thymocytes and splenocytes by mainly affecting the levels ¢f cAMP and ¢cGMp
and the cell synthesisof thymus and spleen, leading to the reducing of the immunity functions of organisms.

Key words zinc; thymocytes; splenocytes; cell proliferation
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