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Effects of NaBr on growth and thyroid hormones and
its accumulation in tissues of Cyprinus carpio

LIU Yong, CAO Guang-bin, JIANG Sheyi, LU Ling, HAN Shi cheng
(Heilong iang Fisheries Research Institute, Chinese Academy  Fishery Sciences, Harbin 150070, China)

Abstract: Ozonation of water ammonia could get high efficiency in the presence of bromide and was applied in
many industry areas for treatment of waste water. In order to apply the method to treat fresh aquaculture waste
water, it 1s necessary to investigate the effects of bromide on growth, thyroid hormones and its accumulation in
tissues of fresh water fish, and evaluate its safety. In our study, we chose the most general culture species of
common carp ( Gprinus carpio) as research object. The experiment was carried out in a group of 14 recirculating
water culture tanks with 0. 5m” volume of water, 18fish for each tank. During experiment, the fish were fed with
pellet food and the culture water was exchanged per 3 days. The added chemicals were NaBr and NaCl. The
dissolution concentration of 6 test groups were Smg* L.~ 'NaBr, 15mge L lNaBr, 25mge L 1lNaBlr, Smge L !
NaBr+ 0. 1% NaCl, 5mg° 1. 'NaBr+ 0.3%NaCl and Smgel. 'NaBr+ 0.5%NaCl and fresh water without any
chemical was taken as control group. The common carp was examined in different concentration of NaBr and
NaCl in fresh water. Growth rate and accumulation of bromide in different organs/ tissues were studied on 15, 30
and 45d respectively. At the same time, thyroid hormone was determined on 45d. The research showed that the
growth rate of common carp could be promoted by adding NaBr in water and the difference of growth rate was
significant in 15mg* L™ "NaBr ( P< 0.05) comparing with the control group. Although the growth rate of all test
groups was faster than control group, adding NaCl would decrease the growth rate. Thyroid hormone of test
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groups was increased and it reached to maximal value in 15mg*L” 'NaBr (P< 0.01). The effect of hromide on
growth was in accordance with the concentration of thyroid hormone, but adding NaCl could not affect the
concentration of thyroid hormone. The accumulation of bromide was higher in liver and skin, and kept high level
in kidney in all concentrations. The accumulation of bromide was 72. 40mg* L. " in muscle at 25mge L 'NaBr.

The accumulation of bromide could be decreased significantly in diff erent organs/ tissues if NaCl was added ( P<

0.01) . It was secure to aquatic life of freshwater when concentration of NaBr in water was lower than 25mg?*
L', and the accumulative amount of bromide in aquatic life of freshwater accorded with food health standard for
human being. Based on the result, we can determine the adding concentration of bromide in aquaculture waste
water treatment. So it is possible for us to ozone ammonia in fresh aquaculture by adding catalytic bromide and
the ozonation of ammonia would provide new treatment technology of fresh aquaculture water.
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1 NaBr 45d ,
Tab.1 Changes of thyroid hormones in serum of 7 NaBr
common carp affected by NaBr on45d ng L™!
2
T3 Ty Canton , NaBr
group
control group 5.50%0. 47* 0.53%0.41*
Smg* L™ Br~ 7.46%1. 4% 0.38%0.42°
-1 p.- + B + a
15mg L~ ! Br 8.16%1.76 0.50%0. 14 2.3 NaBr
25mg L™ ! Br- 5.97£1. 40 0.67%0.25
lpe- ) +0 o 0 g 15 30 45d
Smg L™ 'Br + 0.1%NaCl  5.63%0.9 0.57%£0.34
Smg L™ ' B+ 0.3%NaCl  5.92%1.5° 0.63%0.51° R
Smege L™ "B~ + 0.5%NaCl 5. 4%1.30° 0. 47%0. 28" NaBr
+ =7):; -1
L M=SD(n=7); 2. 25mg* L™ ' NaBr 45 ,
s ; s -1
72. 40mg* k
; (P< Q01), & K8 ’
( P< 0. 05) NaCl
Notes: 1. FEach value is the mean £SD (n= 7); 2 Values in the same , 0.1% 0.3%
column with same superscript are no significantly different, while if not, 0. 5% ( P> 0. ()5)’
it means are significantly different ( the capitalzation for P < 0. 0 and (P> 0. 05) ( 2)
the lowercase for P< 0. 05) .
2 NaBr
Tab.2 Accumulation of different concentration of NaBr in musde me kg !
5mg* L™ NaBr 5 g* L™ 'NaBr 5mg L~ 'NaBr
. 5Smge L™ NaBr  15mg L™ 'NaBr 25mg* L™ 'NaBr
Lime control group + 1%NaCl + 3%NaCl + 5 %oNaCl
15d 2.64%0.96¢  12.96%2.40° 34.53%13.57% 40.72%£3.78%  2.44F0.99°*  2.35%0.98° 2.00k0 74
30d 2.40%1.48  3329%7.50° 55.18Ek8. 07 55.95%14.85% 30214 1.9%6%0.87° 2.31%1.05
45d 3.93%1.82  53.42%7.96% 5874%13.508 72.40E£18.9% 2.86F 1.  2.24F1.23 1.64%£0. 76
;1. M E£SD(n= 4);2. 1
Notes 1. Fach value is the mean =SD(n= 4); 2. The same as note 2 of Tab. 1
-1
45d 93. 00mg* kg NaCl
, NaBr , NaCl
) ; Smgel” "NaBr
2 o (
) 3)
25mg*L” 'NaBr
3 NaBr 45d
Tab. 3 Accumulation of NaBr in different tissues of common carp on 45d me kg !
group skin gill liver kidney serum
control group 2.06£0.36" 1.67%0. 02 1. 86%0. 8° 2.57£1.70° 4.88%+0.07
5mg* L™ 'NaBr 32.83%8. 30" 2. 14£3.538 54.2%15.57%  50.87%17. 48 35.32£7.79%
15mg* L™ 'NaBr 61.2818. 128 40.48%F11.96%  70. 1E2.37% 5153325 %% 56.39%8.74°
25mg® L.~ 'NaBr 92 92+15. 3%  72.51£23.71%  90.82%16.33%  63.30EX17.20%  68.57 11 80"
5mg* L™ 'NaBr+ 0. 1% NaCl 3.2%2.10° 2.80%0. 46' 2.99%£0. 97 3.38%1.54° 4.861+4 55
5mg* L™ 'NaBr+ 0. 3% NaCl 3.6811.43¢ 2.22%0. 73 3.04%1. 07 3.34%0.75 6.88 % 1. 04
5mg* L~ 'NaBr+ 0. 5% NaCl 6. 312.26" 3.6311.03 3.881+0. ° 5.51%2.85" 8 2313, 00
;1. M E£SD(n= 4);2. 1

Notes 1. Fach value is the mean£SD(n= 4); 2. The same as note 2 of Tab. 1
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