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[ Abstract]  Objective To study the effects of a high sucrose-high fat (HSHF) diet on growth and metabolism of
inbred BALB/c and C57BL/6] mice in parallel. Methods Litters of the two strains were weaned and separated by sex on
day 25. Males and females of each strain were randomly divided into two groups. One group was fed a standard diet and

other a HSHF diet from weaning until termination of the study (24 weeks). The parameters analyzed were the growth
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curve, levels of blood glucose and serum lipids, organ index (spleen, liver and lungs), and histology of these organs.

Results

The strain determined the basal patterns of the growth curve, levels of blood glucose and serum low-density

lipoprotein and triglycerides. Sex played a role in some of these parameters. The HSHF diet significantly altered the basal

growth curve of females, but not males. In terms of metabolic parameters, the HSHF diet mostly increased their values.

However, alterations of serum lipids were specific to the strain or sex. The severity of fatty changes in the liver varied with

the strain and sex. Alterations of the spleen index depended significantly on the strain and sex. No histological changes

were observed in the lungs. Conclusions Alterations of growth and metabolism caused by the HSHF diet were significantly

influenced by the strain and sex. However, sex mainly modified differences determined by the strain.
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Note. A/B, Growth curve was graphed by the average body weight from weaning to 24 weeks and presented by sex. C/D, Relative growth curve in the
female or the male group of BALB/¢ and C57BL/6].
Figure 1 Effects of the HSHF diet on the growth curve
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Figure 2 Effects of the HSHF diet on levels of blood glucose
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Table 2 Levels of serum lipids
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Group of diet Strains EH EH TCHO e EH EH TCHO e
HDL LDL HDL LDL
C5TBL/6] 1. 540+ 0. 494+ 1. 886+ 0. 866+ 2.010= 0. 446+ 2.226% 0. 874+
KR 0.078 0. 084 0.225 0. 101 0.419 0. 097 0. 409 0. 204
Standard diet BALB/ 1.432+ 0.322+ 1. 634+ 1. 854+ 2.002+ 0.282+ 2.288+ 1. 430+
¢ 0. 150 0. 008 0. 135 0.203 0.281 0. 036 0. 302 0.287
C5TBL/6) 2. 120+ 0. 642+ 3.952+ 0. 864+ 3.2224+ 0. 902+ 4.950+ 0. 908+
e ] 0.333 0.075 0.388 0. 068 0.453 0.074 0.453 0.132
HSHEF diet BALB/c 2.374% 0.776+ 3.998+ 1.586+ 3. 556+ 0.570= 4,376 1.498+
¢ 0.431 0.239 1. 045 0. 129 0. 350 0. 039 0. 398 0.124
B B je
'ﬁﬁ'\ﬁ{ﬂﬁﬁ#@/ C57BL/6) 1.377 1.300 2. 095 0. 998 1. 063 2.022 2.224 1.039
PRI
HSHF diet/
. BALB/c 1. 658 2.410 2.447 0. 855 1.776 2.021 1.913 1.048
standard diet
3 RABRRZ I 2000 MAsF T s R
Table 3 Statistical results of serum lipids analyzed by univariate analysis of variance
. % i 8 F HDL R BERR & 1 LDL KA EEE TCHO Hih =Mk TG
He 25
Compare calegories F{H P{H F 1l P{E F 1l P{a F1H P{i
F value P value F value P value F value P value F value P value
it & Strain 0. 836 0.367 8. 865 0.006 ™ 0.073 0.789 175. 466 0.000 ™
P Sex 63.331 0. 000 ** 79. 787 0. 000 ** 119. 653 0. 000 ** 2.372 0.133
) Diet 20. 900 0. 000 ** 0. 000 1. 000 8.271 0.007 ** 5. 647 0.024 "
f R xPE ] Strainxsex 1. 405 0.245 3.631 0. 066 0. 320 0.576 0. 436 0.514
i A XEY Strainxdiet 0.258 0. 615 0.014 0. 906 0. 136 0.715 10. 605 0. 003 **
PEHIX W) Sexxdiet 2.533 0.121 0.014 0. 906 1.016 0.321 4.278 0.047*
[=] 3% =] )
fi AR ETY) 1.249 0.272 0. 000 1. 000 2.103 0.157 2.651 0.113

StrainXsexxdiet

TE: SR IE, © P<0.05, ™ P<0.01,
Note. Compared with the normal group, * P<0. 05, ™ P<0. 01.
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Note. A, Average liver index in both sexes of C57BL/6] and BALB/c mice. B, Relative liver index in both sexes of C57BL/6] and
BALB/c¢ mice. C, Liver histology on the standard diet. D, Liver histology on the HSHF diet.
Figure 3 Effects of the HSHF diet on the liver
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Table 4 Scoring criteria to semiquantify the severity of liver fatty changes
HUM RN TEr g ] 23 YR M R 40 M
Foamy cytoplasm Vacuoles in cytoplasm
A A T4 He (%) W K Wy
Percentage of liver cells Scores Amount of cells Scores
<50% 1 R Few 1
>50% and <70% 2 A —L Some 2
>70% 3 fRZ Many 3
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Table 5 Semiquantified severity of fatty changes in the liver on the HSHF diet
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HSHF &YX/ INRUli 4l 205 A 7= A= AT Ar] ) WL 2= 5] 11
HAVRIAE(# 5B) .

EVE I QAN 6 )
Strain and sex
(Number of mice)

TWUCIR AT 20 ML B4 2493
Average scores of
foamy cytoplasm

23 AR I AT 20 A A 24 PO

JPRE s A A R B (PSP Z )

Severity of fatty changes
(' Addition of 2 scores)

Average scores
of vacuoles

BALB/c HPE:(4)
BALB/c male 275 1.25 4.00
BALB/c Mt (3)
BALB/c female 3.00 2.00 5.00
C57BL/6) MEt:(3)
C57BL/6] male 3.00 2.00 5.00
C57BL/6) Mt (3)
C57BL/6] female 3.00 1.67 4.67
A T35 R K B JERR R A B AR R 5 4
Average spleen index Relative changes of spleen index
3 7.00 1.20
= " bREEY) Standard diet o
X =8 600 o pomipifs ey HSHF diet PREE 100
2% RET S
2L 500 W58
=L [ | EE57 o»
22 400 T FES
&g 7 ERE5 060
¥ 2T 300 T =E s
p = BEBE (40
2<% 100 ELEE 0204
= P
B- 0.00 - 0.00 -
HEPE Male Mtk Female | HEYE Male itk Female HEVE Male MEYE Female | HiPE Male  #EYE Female
C57BL/6J BALB/c C57BL/6J BALB/c

TE A PR ITREL B . bl i IR 4 I BOB AL BOAR A5 8
4 b IR (HSHF) Srxh/ s UL 5200
Note. A, Average spleen index. B, Relative changes of the spleen index on the HSHF diet.
Figure 4 Effects of the HSHF diet on the spleen
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Note. A, Lung index in mouse. B, Histology of the lung on the HSHF diet did not show any recognizable morphological changes
Figure 5 Effects of the HSHF diet on the lung
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