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[(FE] a8 @ : WEAIE PR LEHERZF AN, Bcarboxyethylgermanium sesquioxide, Ge-132) 3t £ 7| % § % ¥ & X R %
JE 4 4 R ¥ 41 B Chistamine, HA) & 5-% & B (5-hydroxytryptamine,5-HT) kA W B, F k4% SD K R M AL 2% 6 4
(=10 . % @ x B4, EA A K (10 mg/kg) . ¥ (20 mg/kg) . & 7| & (40 mg/keg) Ge-132 & 77 4 UL & ¥ % % ¥ (IDMT, 1 mg/
k)Xt B4, RZ A BAS L AL AKRNRBEL R R T ETEL H K 5% 214% 7 (Freund’s complete adjuvant, FCA)0. 1 ml 4
EEBHERNBEXTRRAOARER, TFCAESI EHEEEF 3.6,9.12,15,18.21 RMARAEKRE M AR B X
MAUAAGCFRERKEMEEREKE, BHES 20 RARAR . RAEE, NE R EALHH HARSHT WA E, &% %
ME2LR,F HHEGe132 7 AKX IDMT HBEAXAR AR EHKE®H THEAAXKAEL(P<0.0D), FEadH4AT
Ggit¥zR, KPP . GAEAAREEMKEZEW IR TFEA L (P<0.0D),EH T IDMT f H 4 (P<<0. 01 2 0.05); & 7l
EAMKEEVERTHR . PAEZLP<0.05, K. P . HAEAXLIDMT HBEAARX T XBEH HA G EHLERTHEAE
H(P<<0. 0B . FAELA S FTHAEL IDMT st B4 (P<0.01), #. B AE4H R IDMT t B4 AR %% KA 5-HT
CERFMTHAAAKAELP<0.0D), ¥ EHAlE Ge-132 THA LS HAS-HT £ RENA Y BERE FHE
KT KXKRWBIRE . MR E IDMT Mk,
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Inhibitory effect of germanium against local expression of 5-HT and HA in arthritic rats

ZHANG Zhe,GUO Miao-1i.DING Wen,GUO Jun-sheng”
Faculty of Naval Medicine, Second Military Medical University, Shanghai 200433, China

[ABSTRACT] Objective: To investigate the effect of germanium against local expression of 5-hydroxytryptamine (5-HT) and
histamine (HA) in adjuvant-induced arthritic rats. Methods: Male SD rats were randomly divided into 6 groups (#=10): blank control
group, model group,low(10 mg/kg) , medium (20 mg/kg) ,and high dose (40 mg/kg) f-carboxyethylgermanium sesquioxide (Ge-132)
groups,and indomethacin(IDMT, 1 mg/kg) control group. Rat model of rheumatoid arthritis (RA) was induced in the later 4 groups by
Freund’s complete adjuvant (FCA). The body weights and the paw volumes of rats in all groups were determined before FCA injection
and d 3,6,9,12,15,18,and 21 after injection; the rates of weight gain and paw swelling were calculated. The contents of HA and 5-HT
in inflammatory tissues were measured at d 21 immediately after rats were beheaded. Results: The rates of weight gains in middle and
high dose germanium groups and IDMT group were significantly higher than those in the low dose germanium group and model groups
(P<<0.01)at d 21,but had no difference with those of blank control group. The rates of paw swelling in the three germanium groups
were significantly lower than that of the model group (P<C0. 01) ,and higher than that of the IDMT group(P<Z0. 01 or 0. 05) ; that of
the high germanium group was significantly lower than those of the other 2 germanium groups (P<C 0. 05). The contents of HA in the
local asthmatic tissues in the 3 germanium and IDMT groups were significantly lower than that of the model group,and those of the low
and middle germanium groups were significantly higher than those of the higher germanium and IDMT groups (P<C0. 01). The contents
of 5-HT in middle and high germanium and IDMT groups were significantly lower than those of the model group and low germanium
(P<<0. 01). Conclusion; Middle and high dose germanium may relieve local asthmatic inflammation in rats through inhibiting the release
of HA and 5-HT.with its effect similar to that of IDMT.
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2 K2 P 2275 98 (rheumatoid arthritis, RA) /&
— RS LT M A B g M LA ST R S i
i EIE  BRE AE E SR BN O AR,
I R B S0 AL i R B H R G AR IR T
250, W 251 R 22 O S e 4 i) 500 AR S AR SR T %
2, F R X AE AL T SR AR R T ROR A B
GV AAE R @SS =N NI A R 2 3 N v ) AP = /02
FRAETFHABIFE L,

it B IR R S LA S 8 5 1Y O R B W g i A
TR SCTE , BN F I F e i, IRZ M EE R R W
B BELAECE R A SR BAVEBR A IR PR B
FPEP T IR X RA Biia T REA —EEHS .
(germanium,Ge) /& — M EZENH ALK, ZUMLE
YIE AR A HoAb ™ b . TS 3 R A, A A
TN s WA DL X AR 45, 5 AN SRR % )
A . AP BA B AL DR DU PR IE
AE T, RE S P2 m ML IR S 2 R T RE ), I8 2 S 1A AR
i BEAE S A T R AR AR T
B G S PRSI 1 B A 1 A A 32 o6,

35S 29 % (adjuvant induce arthritis,
AN KR I IR | 2 2% B e B i 2 48 hn 5 N 28
RA A ZHLZ AL J& BRI RA KO & WAL $e
RGPELT Y B LA Sh AL AR5 N 96 1
5244k F] (Freund’ s complete adjuvant, FCA) % &
P14 SE2 1 P A XL A O 5 A R BB Y, O ¢ A [m] )
1) B8R & FEHE AT 1 E AL W) (carboxyethylgermanium
sesquioxide,Ge-132) X 2  F) 5 47 Jmy 4 4 i A - 7K
VR PR HLEE XS RA T BE R ITRBOCR . NS
Sl R I B8 5 HE Al

1 MBFFHE

L1 Z&AHEGRA AR AT R KA LR
HEBETT 8RB ) . 970-CRT #0643 et BE it ( 1 43
FrAXERT ) 802 BUBL.OHL (VIR & m A AR ) L 2 B I
FALALARE BB BB & 5D, FA-1 104 B HL 7
R C RS 3 B A A BR A\ 55, 3] Ge-
132 BRI b i Sl A BR 2 W, 28 18 7K W
1.2.4 mg/ml M 257 ; FCA . 40 % (histamine, HA) |
5-F2 {4 % (5-hydroxytryptamine, 5-HT) #5 #E & 7 )
H Sigma 2\ 7] ; W g 3E 2% (indomethacin, IDMT) iy
F g i U i 25 ), Z8 K H% B 0. 1 mg/ml ¥R B2
e 182 W

1.2 s rask® bR SD KR,
PRIBTRE 160~200 g, H1 3 — %% B2 R 7 52 86 3 1) v s
Pt REBENLIT A 6 4 (n=10) .25 FXF B4

HIH K (10 mg/kg) . ' (20 mg/kg) . & F &= (40
mg/kg)Ge-132 G IT A LA K& IDMT (1 mg/kg) X I
H, BRas FO R A A 25 2 R B e A IR 2 B K
TS FCA 0.1 ml il #5695 RAEEAL RS 2 K
TR REHEE B H 1R ESE 14 d,Ge-132 3897
3 A 2 25 T R VR Y Ge-132 78 18 K 5 WV
B IDMT X HRZH 25 T IDMT ZE 18 K e 15, A
HAETHEREEMBKES., EBEESE 21 RAKEMW L
AEFE, FFER G BT T AR R,

1.3 XRAKRRERARSEEZRGIE R TR
AL ERSEE 3.6,9.12,15,18.21 K & K B i
WA T R K R, 7R B JE BROC AL AR AR
0, A 5 R B AR R HOR R A S A2 B ik
. MR =R ATE R B A Z 2 /BUR T
B FLX100%

1.4 X% B3 XE BT KFogm 2

.41 HA&EWNZE HlEREMTE,HEL,
SrugfE R R N—E,FRE 0.15 g, BT 7 ml = ##
Kk EH 1 h,3 000 r/min(R=6 cm) &> 5 min,
B EWE W 2 ml, il 5 mol/L NaOH 0. 25 ml, NaCl 1
g, IETEE 5 ml, ¥ 5 min,3 000 r/min(R=6 cm)
B0 10 min, BUE T EEA 4 ml, A 0. 1 mol/L HCI
4. 25 ml, ¥ 5 min,3 000 r/min(R=6 cm) &[> 10
min, B HCl #H 3 ml. 1 1 mol/L. NaOH 0. 9 ml,
0. 2 VAR W W B WK 0. 15 ml, VKR R 40
min, WU 2 mol/L A7 1R 0. 45 ml, 7EBK K
355 nm, 2 IGIE K 440 nm AT 2 5 E1E .

1.4.2 5-HT &8 0lE 5N EARKEEINRH
W 1.5 ml, it ABIEEAT 1.5 g NaCl BY3RE N, A
3.5 ml FRRMEIE T B, # %% 10 min, BUE T EEAH 2.5
ml, A IEBEbE 5.0 ml A1 0. 1 mol/L HCI 1. 0 ml,
P& 10 min, K AH 0.4 ml Im A 0.5 % 2 Bt & g
0.1 mlA10.04 %OPT HCLIF 2.5 ml, & FilK
WA RN 10 min, ¥, TE#M AWK 355 nm, %6
WA 475 nm Ab I 5E BEEAE .

1.5 %itFa® SR SAS 9. 1.3 iy — &tk
AL A (PROC GLM) 523 J5 25 43 B DL e £ 4[]
BT  HL 5, Bl A =45 R, K 56 10 B 35 1k UK O
0. 05,

2 £F R

2.1 Gel32 A FXXAKRA TN FHRGE
1) 2 B AR AR 4 R BROC T i ik L 16 0 A2 B L I S RS Y
il £ ) s ARG 5 6 KRG Ge-132 1RJTH K
B BT 3 K A SRR AR L TS it 25 S 0
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Al Ge-132 Y7 41 & IDMT X
KRN TR (P<<0.01), EEES 15 K,
OE IR Ge-132 AP R i m I KR 5 IDMT Xt

0 2

DN =

R B 1 S

N

b 28]

RALICGE i 2 5 B0 TG0 i 2 SRR 2 (P <<
0.0D) ;MG E 21 K, =& 52 AX A TG4
5.

x1 SHXREREEKIENLE
Tab 1 Weight gain rate of SD rats in different groups
(n=10,r%s, %)
Time after FCA injection ¢/d
Group

3 6 9 12 15 18 21
Model —2.28+ —0.09+ 6.72+ 12. 06+ 18.57+ 25.104 33.354

3.81 3.61 3.54 4.30 4.69 4.12 4.95
Blank 10. 68+ 22,024+ 31.50+ 37.104+ 41.85+ 49,73+ 55,27+
2.99% x AL 2,347 * AL 7.40% * AL 7.57* * AL 6.48" * & 7.51% 4 7.60"*
Low-dose —2.72+ 0.924+ 6. 09+ 11. 67+ 21.73+ 28.79+ 36. 91+
6.33 2.9048 6.234 6. 724 6. 9844 6. 9144 5.8644
Middle-dose 2.68+ 12,37+ 22,62+ 29.994+ 36. 34+ 41. 30+ 48.70+
7.78 8.73" " 8.23* "/ 8.93" " 8. 17" 7.48* " 7.27% "
High-dose 4,16+ 12. 68+ 21.02+ 32.834 35,544 41,77+ 52.934
8.82" 11,10 * A48 10.35* " 10. 31 * A4 13.60™" * 6.36"" 5.49" "
IDMT 3.13+ 7.98=+ 15. 33+ 25,204+ 34,034 41. 35+ 52. 334
5.26" 6.19"* 4,23* " 4.89" 6.00" " 9.08" " 9.07"*

Low-dose:10 mg « kg™ !
** P<C0. 01 ws model group;® P<C0. 05,44 P<C0.01 vs IDMT group

2.2 Gel32 AT EXRXRRARAEBMIKOHwm 45

(R 2RV ERFH 3 K. &l Ge-132 1677
2 K IDMT X B8 2H 5615 48 K U2 B b ik 2 32 1)
R TFHEH (P<<0.01 B 0.05), ERFH 18 K,k
I Ge-132 JAY7 41K B B b Ak A 2 B S AIK 1
BORIZH (P<<0.01), BRERLSSEE 12 K, IDMT Xf #

+ d7 ', Middle-dose: 20 mg * kg~ ' + d~ !, High-dose: 40 mg * kg !

« d"1.IDMT:1 mg « kg=! + d~'. * P<C0. 05,

21 R BRI B e R B R AR TR R 41 (P<<0. 01 Bk
0.05), RS 21 KK h @ Hl&E Ge-132 17
2R BRI B i ik R B B BB P ARE R A (P <<0. 01),
A& F IDMT X4 (P<<0. 01 8% 0. 05) 5 & 77 /= 41
RORAE TR PR B4 (P<<0.05)

®2 BAXREAEEERHMKENLLE

Tab 2 Paw swelling rate of SD rats in each group (the primary lesion,right paw)

(n=10,7%s5,%)

Time after FCA injection ¢/d

Group
3 6 9 12 15 18 21

Model 69. 04+ 56. 15+ 44,39+ 54,17+ 51.33%+ 56. 13+ 56. 194+

12.67 14. 84 10. 76 10. 94 13.02 11.93 11.70
Blank 1.11+ 3. 14+ 2.91+ 8.06+ 8.51+ 14. 00+ 17. 44+

2,337 "00 5127 A0 2.50% AL 4727 r0A 6327 AL 5,377 A0 5.16° A0
Low-dose 66. 524+ 48, 84+ 40,91+ 50. 544+ 49, 354+ 42,10+ 43. 78+

12. 444 11. 8444 12. 484 11.99 17. 884 10. 70 * & 7.74% x4
Middle-dose 56. 80+ 49, 44+ 45,55+ 43. 44+ 43,31+ 40,91+ 38. 55+

8,447 8. 9644 5. 53484 5.97** 3.63 5.68"* 5.87* x4
High-dose 56. 01+ 46, 45+ 46,53+ 50,52+ 43,49+ 39. 66+ 36. 78+

11.03* 9.50*4 10. 0944 8. 64 9.84 7.19** 7.97* AL
IDMT 59,27+ 36. 65+ 34.60% 47.05+ 37.57+ 34,75+ 29. 18+

10. 46" 10. 97 6.81" " 9. 86 9.89** 8.68"* 7.82**
Low-dose:10 mg » kg~ ! « d~ !, Middle-dose: 20 mg » kg~! « d ', High-dose: 40 mg « kg=! « d !, IDMT:1 mg » kg~! « d~!. * P<C0. 05,

** P<C0.01 ws model group;~ P<<0. 05,44 P<<0. 01 vs IDMT group

2.3 Ge132 (P KKK KEALEIFKXENR
KRFegHom R (R HRY . HEAILIA L, K,
W R Ge-132 3R 41 IDMT X B4 KRR G
RJTAE HA & &80 ERR, Hh& il & Ge-13210

ST IDMT X B2 R BB W1 (P<<0. 01) . Hk
JH R Ge-132 A7 4L, FRIR WAKHI & Ge-132 7R
JTA (P<<0. 01) K Pl it Ge-132 JGY7 4L R EB HA
TaEE T IDMT X4 (P<<0.01), 5874 #H
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W, Rl Ge-132 JRY7 41 2 IDMT X B 20 K R
KR FHI 5-HT & & i F K (P<<0. 01D) K &=
Ge-132 1GYT74H TG T FREAK .

F3 BHRRRELLASH HAS-HT SEMLILER
Tab 3 Contents of HA and 5-HT in
inflammatory tissues of SD rats

(n=10,xr=*s)

Group / HA . ) 5-HT y
o/ (mg e+ ml™") es/(pg s ml™h)
Model 1.43940. 059 1.02040. 110
Blank 0.908+0. 020" * 0.458+0.034" "
Low-dose 1.20440. 036 * 44 0.992+0. 08844
Middle-dose 1.19840. 044 % &4 0.63470.047 " *
High-dose 0.90240.018* * 0.646+0.043" *
IDMT 0.89940.024" " 0.6500.031" "

Low-dose:10 mg *» kg™ ! « d~!,Middle-dose:20 mg « kg™ ! « d" !,
High-dose:40 mg + kg™ ' «+ d ', IDMT:1 mg « kg~ ! « d"!. ** P<<
0. 01 vs model group; % P<C0. 01 vs IDMT group

RA J&—Ff 1 B G e VMg i , R Mo A rp A7
TE 22 9 G 28 40 I Cn mp PR 40 M 45 L B AT A
i S RY - 3 A k1 PSR i A = N QU N
S R D S Pl R AED T SRR Y e A 5
RAERN , RAE 1 T AEAE Z B0 RAGE AN T, BATAT
PR R I R M A T R A, ARG R i A
R ) ILAEE T ke L B0 A 1 4 e e Ak A 5 | =
ARAE RN, FEIX 2 RAE A 0L R AR A
5-HT.HA.PGE. %, 5-HT #l HA ¥ )8 T I % 1%
PEME , 3 VR I BL AR AL, 32 2202 (0 i 45 7 5K /N i
ik 3 37 L DT ] AR R S AR RE B L AN FE L 7K
I A el YN i T I o ) e O R T R Y
it e AR R R & Ge-132 1RYT
B B IERRRAE R AL 4 5-HT O HA B & &2, A
T 93 o 350 R i S L | 7K e 9 9 S IR

ARWFGEEE SRR 5w KB L 477 5 56
T ARAGIY K R I T BEAIG L A o 4G K e 2% L 2 B b
JH BT S, ARRE ZH 2N Y AR E A BT HA I 5-H'T 45 &
ETHE 40 Ge-132 THUE ALK & Ge-132 XA
55 T RASTIY 1 R 5T A 3 RN R B K VA B
FIBCEE R M A EBE 25 6 K, & il i Ge-132
F IDMT 5 25 K B 16 J0 R BT 6 55 40 300 o5 = ¢
AR H fb 2 R v AR AR R B Y AR B b K AR
A B EE L O B A& 18 K, K &
Ge-132 A7 4R B B b Ji P2 B8l 8 35 R AIK 5 {1 741
H Ge-132 ¥R Y7 XA 775 5 96717 4 A5 AU 114 44k o o 4

Ko EE W 8% F IDMT, i 4, 55 #Fl 8 Ge-132
BT IDMT BIF RO e ESe 322 22 57 L 1
WK BEEMNYS IDMT B4 —2, K, %, & F &
A1 K BRI B P ik R B I IR TSRS 4H (P <<0. 01),
BT IDMT X B 20 (P<<0. 01 B 0. 05) ; i 77 f 4
i ke i B AR KL P Rl A 4L (P <<0. 05) ., Ik,
W E AL IDMT X B8 4 KRR G 4 538 HA
R R EMR T AL (P<<0. 01) s (HAK , o5 & 41
T4 IDMT X R4 (P<<0. 01), . = 7
w4 M IDMT X BEZH R R OCT R il 5-HT & &
FALCF AR AL 4L (P<<0. 01,

ZE BRI P R R Ge-132 3397 5 IDMT 24
WO — 2, ] 35 R AR R A T 1 O T R E R R
S ¥ 48 A S e B AR B L X RAELH 4L HA MIS-HT
A 3 R IR L B AT b R AR R BT R AE .
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