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Effects of Carbonated Drinks on Growth and
Testosterone Secretion of Male Mice

GONG Zhuandi', WEI Suocheng”, WEI Limin®, ZHANG Taojie*, YANG Yanmei®,
LIANG Haoqin*, WANG Huan®, LAl Luju*, ZHENG Yangyang*
(1. Affiliated Hospital of Medical College, Northwest University For Nationalities, Lanzhou 730030, China;2.
Life Science and Engineering College, Northwest University for Nationalities,Lanzhou 730030, China;3.
Neurology Department, People's Hospital of Gansu Province , Lanzhou 730099 , China )

Abstract. One hundred male mice (20.84+2.45g) were randomly divided into five groups (n=20),
COC-1 and COC-2 groups drank ad libitum 50% and 100% Coca-cola,PEP-1 and PEP-2 mice drank
50% and 100% Pepsi-cola and the control group (CG) drank tap water. Three mice selected
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randomly from each group were killed by cervical dislocation on the days 3,5,7,10,13 and 15;the
serum was separated by centrifugal at 4000r/min for 10min;all visceral organs (heart, liver,spleen,
lung, kidney, stomach and testis)were harvested aseptically;the concentration of serum testosterone
was measured with the ELISA kit. On the 7th day body weights of four test groups were all higher
than that of CG,especially for COC-2 (P< 0.05);on the 15th day the body weights of COC-2 and
PEP-2 groups were higher than that of CG. Testis weights of COC-1,COC-2 and PEP-2 groups were
significantly greater than groups CG and PEP-1 on the 7th day (P<0.05);the stomach weight of
PEP-2 was higher than other four groups on the 15th day. The concentration of serum testosterone in
PEP-2 was significantly higher than those in COC-1 and CG (P < 0.05);on the 10th day the
concentrations in COC-2 and PEP-2 were dramatically higher than that in CG (P < 0.05) ;on the 15th
day the concentration in PEP-2 was remarkably higher than that in CG (P <<0.05). Thus,a short
period of drinking of relatively high concentrations of Coca-cola and Pepsi-cola could promote the
growth of male mice,enhance the testis development and increase the content of serum testosterone
with no remarkable effects on visceral organs.

Keywords: carbonated soft drinks,growth and development,reproduction function,testosterone,

mice
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Table 1 Doses of carbonated drinks and sampling time
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Table 2 Changes of body weights and daily gains

COC-1 20.3+£3.6 26.6x2.7 28.0+£2.3 30.6+2.4 31.7+1.7 1.18+0.19 0.79+0.11" 0.66+0.03
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Table 3 Changes of testis weights of mice
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COC-1 0.073+0.015 0.054+0.006 0.090+0.010" 0.077+0.015 0.100+0.013 0.098+0.007
COC=2 0.062+0.011 0.064+0.009 0.089+0.009™ 0.089+0.010 0.083+0.015 0.097+0.010
PEP-1 0.080+0.014 0.060+0.012 0.049+0.008* 0.078+0.012 0.080+0.013 0.085+0.006
PEP-2 0.065+0.012 0.061+0.010 0.091+0.015™ 0.079+0.011 0.092+0.011 0.099+0.016

CG 0.071+0.011 0.060+0.008 0.066+0.016 0.076+0.014 0.081+0.009 0.086+0.007

AR AP e R R B B AR 2 F B (P<0.05) 0 KT 5 A AL £ F AL 2 F (P<0.01), TEAR .

2.3 WRERE A AEIERR

231 FREEia E 1 EREASLEHIE COC-
2 M PEP-2 B HEX & T CG, FulZ7d s
PEP-2 411§ i W] i K T H 4 4 44 (P<0.05), H4a
BF )4 4 3 Jo W] 22 5 0 SR FRWIIRH vk BE T 1
AI SRR E S 0] SR A] e B0 S B U R ]
IR, X EVE S I R S IR AR A

1.000F
0.800F
on
= 0.600}
i
HE
gr 0.400}

0.200}

0

5 7 10 15
t/d

= COC-1, = COC-2, = PEP-1, m PEP-2, m CG.
NRBEREBEW
Fig. 1 Changes of stomach weight of mice

232 BIE MR SRR ATIEA MR E A A
2 R 7 d BF,COC-1,COC-2 fil PEP-2 Wi fill 5
JIE S 24 4 B 4 = T (P<0.05)PEP-1515 d Bf COC-
1B E R TFHA 441 BR5G¥225% Wbk O
JIE U R0 AL O J A S 56 301 [ 45 201 ] 35 G Wb 25 22
S o JE IR [R) e B mT 0 nT SR A = n] SR o
JOE I o R P O 0 AR 0 A= A T P S )
2.4 In7E5 2 (Testosterone )& =254 (nmol/L)

25 A 2 /AN BRI S T A RN [ R A
PEP-2 ZH L% 520 & THE 4 4, 5510 d # 15 d,
PEP-1,PEP-2 Il 7 2 il & & & % /& T COC-1 Al

CG(P<0.05), 1 H. COC-2 Fl PEP-2 7 15 d W] &%
T CG(P<0.05) , # T PEP-1 il COC-1(I4 3), %
Y et A 0 g v 2 PR S TR R R TR B 6
UIE DRI B ot/ N VN E I R BEN () (S S
Ao L SR R T R T AR S SR LB N, e
IR R EINIRATSC . Ve LR 45 2R 5 ] i 45 A 45
SR AR R T R B, BT AR 4 SR AT S R g
iE, HAR LA FRR AR
0.300¢
0.250¢
o 0.200
@ 0.150}
= 0.100F

0.050F

0

5 7 10 15
t/d

= COC-1, mCOC-2, = PEP-1, = PEP-2, m CG.
E2 ANEEEHRETN
Fig. 2 Changes of average weights of bilateral kidney

e /(nmol/L)
[
>

3 5 7 10 13 15
t/d

-#-COC-1, -+~ COC-2, -«PEP-1, -+ PEP-2, —« CG.

B3 mEEMRETL

Fig. 3 Changes of serum testosterone concentrations

jhlss] JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.11 2016



PAEHE 5 BB T R A KK FE fo F 85 LA A R

& 15

LB R OB 28 T 53 N 82 R
TH 2 B, V7 22 SCRR BEORHGE KO 2 8% A
PRAE R , 9K T AR 22 1% #8218 3 A7 0 7 ) 465 8] A

T AR o B AR K AR AR L PN BE SR ORI I
S S RR , LCEPEE S T BRIR OB S A KA E
PR 4300 (0 A T A5 8 e 390 FH v ik 8 ] 1 el
AE S n] 2R nl e /N AR G I RE R e 2E SR OIL R
B S e AR R E L

af e RS 1) () T RSP 20 AT 45 2R ik = SR F 1,
VR 38 A 7 1/ BRI A TR] e B2 ) 1 m] AR A

ES- AN

S 3R :

[1] BOWMAN S A. Beverage choices of young females:changes and impact on nutrient intakes [J]. Journal of the American
Dietetic Association,2002,102(9).:1234-1239.

[2 ] FIORITO L M,MARINI M,MITCHELL D C,et al. Girls' early sweetened carbonated beverage intake predicts different patterns

of beverage and nutrient intake across childhood and adolescence[J]. Journal of the American Dietetic Association,2010,110

(4):543-550.
[3]HEBERE, WLHLR, IR, 4. W90 o A s me ORI RIS R SR G IR 20 A [J]. o B 27 A T AR, 2009,301(12) -
1137-1138.

PAN Xiaoqun, SHI Zumin, YUAN Baojun,et al. Analysis of drinking carbonated beverage frequency and relevant factors in the
middle school students in Jiangsu province[J]. Chinese School Health,2009,30(12):1137-1138.(in Chinese)

[418/0E, 5 w2 R 55 BRI UORH 208 4500F = AI[1]. S 299 516 K ,2012,15(12) : 863-864.

YANG Xiaojuan, LIU Mingliang, GAO Almin,et al. Three cases reports of kidney damage caused by Carbonated drinks [J].
Practical Pharmacy And Clinical Remedies,2012,15(12):863-864.(in Chinese)

[ 5] CUOMO R,ANDREOZZI P,ZITO F P. Alcoholic beverages and carbonated soft drinks: consumption and gastrointestinal cancer
risks[J]. Cancer Treat Res,2014,159.97-120.

[6 ] MALIK V S,SCHULZE M B,HU B. Intake of sugar-sweetened beverages and weight gain:a systematic review [J]. American
Journal of Clinical Nutrition,2006,84 .274-288.

[ 7 1 JOHNSON R,SEGAL M,SAUTIN Y,et al. Potential role of sugar (fructose) in the epidemic of hypertension, obesity and the
metabolic syndrome , diabetes, kidney disease, and cardiovascular disease[J]. American Journal of Clinical Nutrition,2007,86
(4):899-906.

[ 8 ] AKGUN S,ERTEL N H. The effects of sucrose, fructose,and high-fructose corn syrup meals on plasma glucose and insulin in
non-insulindependent diabetic subjects[J]. Diabetes Care, 1985,8.279-83.

[9 ] BECH B,NOHR E,VAETH M, et al. Coffee and fetal death:A cohort study with prospective data [J]. American Journal of
Epidemiology,2005,162(10) :983-990.

[10] MATIJASEVICH A ,SANTOS I,BARROS F. Does caffeine consumption during pregnancy increase the risk of fetal mortality? A
literature review[J]. Cadernos de Saude Publica,2005,21(6):1676-1684.

[11] SIGNORELLO L,MCLAUGHLIN J. Maternal caffeine consumption and spontaneous abortion: A review of the epidemiologic
evidence[J]. Epidemiology,2004,15(2).:229-239.

[12] BANERJEE P,PANDA K,NANDI P,BANERJEE S K.Oxidative damage of liver, kidney and serum proteins with apoptosis of
above tissues in guinea pigs fed on carboanted soft drink[J]. Asian Journal of Biochemistry,2013,8(1):1-13.

[13] ZENG H,SHU W Q,CHEN J A, et al. Experimental comparison of the reproductive outcomes and early development of the
offspring of rats given five common types of drinking water[J]. PLoS One,2014,9(10):e108955

[14] JAMES J,THOMAS P,CAVAN D, et al. Preventing childhood obesity by reducing consumption of carbonated drinks:cluster
randomised controlled trial[J]. British Medical Journal(BMJ),2004,328.1237.

[15] SALDANA T M,BASSO O,DARDEN R, et al. Carbonated beverages and chronic kidney disease [J]. Epidemiology,2007,18
(4):501-506.

[16] SINGH S,JINDAL R. Evaluating the buffering capacity of various soft drinks, fruit juices and tea [J]. J Conserv Dent,2010,13

AR5t £ 510 2016 £ 35 5% 11 1 (R



RESEARCH ART'CLE GONG Zhuandi,et al: Effects of Carbonated Drinks on Growth and
Testosterone Secretion of Male Mice

(3):129-131.

[17] %898, Mg, # 054 55 LT D YORMB AT R B BOZ m (1], b [ A4k TR 2013,29(4) :557-559.
GUAN Shuang, TIAN Yanmei,DONG Furong,et al. Effect of beverage intake on body mass index ( BMI) in children and
adolescents[J]. Chin J Public Health,2013,29(4):557-559.(in Chinese)

[18] AT il , 4= #a 25 . B2 OB X /N R A K R B[], =/ BE25,2010,31(1) :8-10.
HE Li,NIU Yanfen. Effects of soft drink on the growth and development of mice [J]. Yunnan Medicine,2010,31 (1):8-10.(in
Chinese)

[19] SYLVIE Stacy. Relaxation drinks and their use in adolescents[J]. Journal of Child and of Child and Adolescent Psychophar—
macology ,2011,21(6):605-610.

[20] LALITHAMBIGAI G,RAO Ashwini,RAJESH G,et al. Carbonated beverages and their erosive potential-an in vitro study[J].
International Journal of Advanced Research,2014,2(4).833-838.

(2017 E M5, i A AR B Bl 2 0 R0 A 8 A I R B 3 A e e S [T, &0 S ZE R 2541, 2014, 33(3) £ 255-260.
WANG Na, SHANG Zhiwei,ZHAO Min. Effects of probiotics on growth and intestinal microflora of piglets[J]. Journal of Food
Science and Biotechnology,2014,33(3):255-260.(in Chinese)

[22] BOYLE P,KOECHLIN A,AUTIER P. Sweetened carbonated beverage consumption and cancer risk : meta-analysis and review
[J]. European Journal of Cancer Prevention,2014,23(5):481-490.

SWAM(FX):2016 LERLE_EHREEESENDKEH EBRZEAFITS

24 FR (¥ ) : The 2nd International Symposium of Functional Food and Plant Metabolism

B g 2R A BOMOR B R A2 ARAE ) ROR SRS i TR e 5 22 4 P 227

Fif H #1.2016-12-13 457 H . 2016-12-15

FRAEST BT s X HAR A2 1 I 1A ) el

EIP AL AR AR IS A T AR

ARIP AL b SR LA B b TR A AR B S A T AR W | T IR A A D e TR 2 T RS =
NI 2 B A S 0 R A= ) &R

IR N A E

I & LI . 021-37792288-969

E-MAIL: lijia@csnbgsh.cn

22 il - http://www.cspp.cn/cp9—1_more.asp?id=1585

SWOH S L B B R S R 25 AR ) 1 AR5 B 20 7 BF 7 L R Dy R O TF 2 4R ok B Y AT 9 AR
HL RGN A % U G R R IR, S TR I P9 A A 2[R R 5 AR A A T Y SRR T 9 kR 5 ROk
B 5 JR8 T i), TSR 2 A i B 2 B R X i W 5 AU R S e, FRATTE T 2016 4F 12 A 13 H 2 15 B AR LR LAY 3
TF 2016 i e 1 55 — ) 24 £ ) IS5 AR AR [ PR o AR IF 25, DLAEFE R A7 18] B 232 Ui 5 A A o AR 80k v [ A 4 2
US> TAEY o BT ALY A B S A 0 TR A 2 | R R LA W e T R R A 4 D A G R 4 S
25 AN R 25 AR 0 3 4 A= ) AR TR AR D o 2 SORE 80T7 22 A6 [ TN AR O S Y & SR DR 2 SRR A5, S U BT 2 R A
W K EATRERS N,

iRt} JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.11 2016



