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Abstract

Objective: This study investigated the condition of tea type aluminum and fluorine joint poisoning
in Xin Barag Left county in Inner Mongolia. Methods: Epidemiological investigation was conducted
in nonindustrial pollution area of Wborbolog Xilinbuir town which locates in Xin Barag Left coun-
ty in Inner Mongolia. Clinical examination, X-ray, bone mineral density (BMD) detection were
conducted in adults. The fluoride content and aluminum content of brick tea, water, milk tea,
urine, blood and other samples were collected. Then we calculated the fluoride content and alu-
minum content per day of every adult. Blood biochemistry was tested by the Japanese Olympus
AU-400 automatic biochemical analyzer; Beckman Kur offered Kit; Fluorine is tested by ion selec-
tive electrodes; Al, Ca were detected by ICP-AES; CT, ALP, PTH were detected by ECL. Results: The
rate of fluorine spot tooth was 43.20% (35/81), X-ray detection rate of skeletal fluorosis was
24.09% (20/83) and Bone mineral density test results were bone loss and osteoporosis rate was
38.82% (33/85). The results of fluorine content detection for brick tea, drinking water, tea with
milk, urine, serum were (618.2 + 53.3) mg/kg, (1.03 + 0.10) mg/L, (3.00 + 2.59) mg/L, (2.24 + 0.34)
mg/L, (0.074 * 0.032) mg/L respectively; Aluminum content for brick tea, drinking water, tea with
milk, urine, serum were (2908.6 + 225.8) mg/kg, (0.036 * 2.43) mg/L, (6.34 + 3.64) mg/L, (2.98
1.47) mg/L, (1.42 * 1.05) mg/L respectively. The fluoride intake through the brick tea was 9.30
mg/d; the aluminum intake through brick tea was 29.25 mg/d; Serum calcium was (2.26 * 0.21)
mmol/L below the normal range. The CT was (110.65 * 26.82) ug/L and the ALP was (98.47 *
32.84) u/L, and both of these maintained high level. Conclusion: Xin Barag Left county was the en-
demic area of tea type aluminum and fluorine joint poisoning in Inner Mongolia.
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HE: XARGTHFERREETRIRURERESPERBREE. T AXTISEBAFEEFHER
REBSHI/RENEFAGHRIURBERTRTIRERE. FABRARTHRREE. X&EBH. BXE
(BMD)R:ll; REREZR. oK. Pk, R, MBEHMETRIESHRE. §68, TEANEERE
HEEE. B8, IRAENFHAEAEKRERRTAU-4004 53144 Hr A, RAA N7 & ER AT
REAFE, BRAEFERERERN, Al. Ca. RAICP-AESERMN, CT. ALP. PTHRFECLIERY
W, &% FRETRHFEA3.20% (35/81), XERFIERHEZE24.09% (20/83), BEHEERMERNE
BRSO NE R % 38.82% (33/85). FER. UK. i, R, MFSRERNSL RS 58 (618.2
* 53.3) mg/kg. (1.03 * 0.10) mg/L. (3.00 = 2.59) mg/L- (2.24 * 0.34) mg/L, (0.074 £ 0.032) mg/L;
E4EE 2 HN(2908.6 + 225.8) mg/kg. (0.036 * 2.43) mg/L- (6.34 * 3.64) mg/L.(2.98 + 1.47) mg/L,
(1.42 + 1.05) mg/L. FHE-EFREFENHKI.30 mg/d, HEA429.25 mg/d, MfiiECa (2.26 + 0.21) mmol/L
R TIE#TEE, CT(110.65 *26.82)ug/L. ALP (98.47 + 32.84) u/LAr THEAF. £&ib: NWELHE
RREBRRREURERESFIERX.
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2. MR
2.1 BERER

SR R AL REAL T R4 117°33'~120°12", Jb4F 46°10'~49°47", M kb K 24220 JL 7, P RE 15 52t [ fe 3,
RALS R P W RRAUR A, FER 2 R R LT, PR KT . AR BT R PR AR TN
FHTHAR, SR ERFEHE . SR e A G . ik A K 305 A B, Hrprh SR K 207 A H,
PR K 98 A B, ALK, AT Z 165 A H, BAbKZ 309 A H, AR 22,000 775 A H.
B RE Ik SRS VURE S T8 A AR m 1, B RS e G 95% Ll b, B TaitkX. &RF
BINIIFEWRN 2.62 Ji T
2.2. MERMFE

2013 4 9 A X S 75 KBk DUURNE A 58 7' 85 44 BAE N JE IRIEFATIAT R 2 A o i B3I PR A BT 4
B, X KA BEERN. REVOK. w2, P, IR MRFES AT HEERIN, PoK. /5. 9
A5 TR L7 SR UK FH 328 T B i AR, 5 A A S R (ALT), 2 55 2 B (AST) B P 5 BR B (ALP)
B AL HEFEHH(GGT). HEHL R (TBIL). HZHL K (DBIL). [H#ZHL K (IDBIL). JREZ(BUN). I
BE(GLU). ALEF(CREA). JRMR(UA). HJHEEE(CHOL). HM=E&(TG). w5 A E H(HDL). K% g
HEA(LDL). S ALBkES & % (CO2) R F H A BEAR L1 4 sl 4Rtk /3 BT A AU-400 R0, 55000 DL o 2
IR EPRARA G, . 5. SR ICP-AES Ak, [5453(CT)KH Y X E60L CLIA V. HUARSS IR
(PTH)XH P 7+ 2000 ECL VA . SN FREAEC IR (7 VSR RE S WibrifE) (WS192-2008), ¥
BEAF 12K F Dean [Gi:, B %5 % (BMD) R i 5l EXA3000 XUAE X LR LA . 9515 2 K (M P4
FHER X R0 bR AE) (GB17018-1997)1F 52 I 1 -

2.3. REEH

S B ULESAREY R O RRK . FAREYD AT S, A AR DL 2 PR IR A R R LTS
N, FEESER (CT) B 8% IRA Rl (B Y, HUR S5 IR (PTH) BT 90 AR A I 3R (1 ) .
2.4. BiiE&biE

F SPSS10.0 # - fo 0t Hidfs AT Ab 3

3. %R
3.1 ke

L5 RBR I RIE A (RIS 75 AK)E 710 J7 1415 N BI5ARE RAEG KRS, FeFhAm. K
K BRI SEF oMb, TRSRIETNSE. (iR, WdbE, JOKEERFETFERT; HE 148 A&
FI A1 (237.97 + 159.89) g/ A H ;s W# 122 A& KK(184.84 £96.19) g/ A H; W& ANHE~. IMAEKZ,
W 53 P AR 2EAI(239.95 + 132.7) kgl 4

32. BREKEE
595K R R Z BV MG RG4S, T b R BRI, AN o s B AR 2. 1A
2 53 FE RORE AT FE R (4.96 + 3.12) kg/ N\ -4F,

33. BEAE. A . KkFE. RRE. ASERN,. RERERE
KRS ZS 30 4y, 75454 (5 (618.2 + 53.3) mg/kg, KMIZKEE 56 43, /K45 & 7(1.03 + 0.10) mg/L,
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Tl g% 56 47, FhAS R E(3.00 + 2.59 mg/L, FIATKHE(0.95 + 0.51) L/H, £r% 5 A5 9.30 mg/d;
PREERTIN 81 4, PRIE £ (2.24 £0.34) mg/L.
3.4. K8, KRB, X, BERESERN*. EERBREE

K MiAE 7% 19 43 &80 5:(2908.6 + 225.8) mg/kg. Ha/KEE 47 438 45 58:(0.036 + 2.43) mg/L, & lghA%

A3 & ERE(6.34 + 3.64) mg/L, WiZSHK & (0.95 £ 0.51) L/IH, &mEAIENES 29.25 mg/d. ¥ jRAE 56 43
FEREL(2.98 £ 1.47) mg/L*,

35. WAEKRELSR

WA NRABRKER 72 %, B 20 2, SFRFR 4517 & B 29 A, Lt 56 N A #BE
it 43.20% (35/81), HH k4% 4.94% (4/81), %2 /% 19.75% (16/81), H1J¥ 16.05% (13/81), HJ¥ 2.47%
(2/81) o I PR 3 B3 462 H 2R 25.93% (21/81), H R £ JiF 16.05% (13/81), H1 /¥ 8.64% (7/81), F % 1.23% (1/81).

36. X &iBH. BEERELER

X LR35 SR AR 4G HE 2R 24.09% (20/83),  Hirf 1°16.86% (14/83), 11°7.23% (6/83), 40 % L) F4E#:
SUEERS K 22.89% (19/83), KATIEILMEAR 27.71% (23/83), % E (BMD) I B jd /b 46 H % 20.0%
(17/85), E B kAKS H A 18.82% (16/85).

3.7. Ik, BRREEN
AR ER 79 A4 e, 4558 0% 1.

Table 1. The test result of blood biochemistry
1 MiREHMLER

W H n X %8 IEH#{E
ALT (u/L) 79 2297 £14.21 7~40
AST (u/L) 79 2473+ 751 13~35
ALP (u/L) 79 98.46 + 32.84 45~125
GGT (u/L) 79 33.99 + 27.77 0~50

TBIL (Umol/L) 79 5.14 + 1.66 0~22
DBIL (Umol/L) 79 0.76 +0.45 0~6.2
IDBIL (Umol/L) 79 437+1.31 0~17
BUN (mmol/L) 79 4.64 +1.66 1.7~8.3
CREA (Umol/L) 79 80.14 + 13.23 44~150
GLU (mmol/L) 79 532+1.23 3.6~6.11
UA (Umol/L) 79 160.65 + 81.59 142~425
CHOL (mmol/L) 79 5.40 +1.16 3.1~5.7
TG (mmol/L) 79 1.56 + 1.49 0.56~1.71
HDL (mmol/L) 79 1.24+1.35 0.78~2
LDL (mmol/L) 79 3.27+£0.89 0~3.7
CO2 (mmol/L) 79 25.83+2.33 22~33
CT (ng/ L) 60 110.6 + 26.8 69.9~121.9
PTH (pg/ L) 60 30.34£9.12 15.0~65.0
Ca (mmol/L) 79 2.26+0.21 2.25~2.75
F (mg/L) 79 0.07 +0.032 0.068~0.0036
Al (mg/L) 79 1.42+1.05 0.15
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4. g

PR R R K REWRH S WE S ARG LI S A Z00E 2 8 E 118 v R
PER VRO . A S AOK S SR (1.03 £ 0.10) mg/L, 7R S ARME. 5% R (618.2 £ 53.3) mg/kg,
WEASHFE T 15(4.96 + 3.12 kg/ N/4E), 5253 & (3.00 + 2.59) mg/L, WA E(0.95+£0.51) L/H, &
W2 RN 9.30 mg/d, JRAEE §(2.24 + 0.34) mg/L, Ifil % & 5:(0.074 + 0.032) mo/L, 4 5.3 & T 1IE H Vi
G780 7 5 7 45(2908.647 + 225.828) mg/kg, WiAcsa & f°134(6.34 + 3.64) mg/L, &kt 74855 & 29.25 mg/d,
JREGE BT 19(2.98 £ 1.47) mg/L, 45 & &7 1(1.42 + 1.05) mg/L, %) 5 2% v 1E YU . IfL 3 Ca (2.26 £ 0.21)
mg/L 1K T 1IE V5, CT(0.65 + 26.82) ug/L. ALP(47 + 32.84) u/L i T K, HAEEFCEN, 5K
KA BB R [3]. MR AR . PTH 7R IE R G . P88 H RN 25.93%, TR H
R 43.20%, FEAE X Gt 2 24.09%, (HRH4E (HO7 PSR X R AnE) (GB17018-1997) AR s Y
SR ERR X . AU B UGIE ST A B E R I 5 A rE AR R . FIR 2R E IEMOC, 30 X LA
W ECEEAS AR /D, 40 % DL AERS U IEAS YK 22.89%, £F & RIS AL G R B AT R SRR E[4] [5]. TR
R R AR S T L 5, i BB ZE (6], JE RGBS & R S i i R AR g R
AL Z IR 8, FRLESEK, CT &a, MA X L JBg . KATRITHESUE., B R
ML H RIS R B E S T UK PP < 0.01) [7], R ESBE 35 RRALRI B N E 4%, ATRER
PORBEARE G . W SUIE SRS R TR R B s b B RO 2, A < 200 mg/kg IR HUE 25 1] LA
WA R P 3 R 2E[8] [9], H R FURERRE 2 A H T, I & TF B T I 2 B AR A P 35
At
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