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Comparison of the refractive development and ocular
growth between two strains of guinea pigs

WEI Zhen', ZHANG Sen”, JIAGN Li-qin®>, CHEN Yan-hong' , WU Kai', XIE Min', LIU Di-wen'*, XIE Qiang-min'
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[ Abstract] Object To compare the refractive development and axial eye growth between Zmu-1:DHP and DHP
guinea pig strains after weaning. Methods  After screening of the refractive status of two strains of guinea pigs at 3 weeks
of age, twelve Zmu-1:DHP guinea pigs and eight DHP guinea pigs were chosen. Each group underwent a series of ocular
measurements at five time-points (4, 6, 8, 10 and 12 weeks) , including refraction, axial length, corneal curvature and
other ocular parameters. Results The refraction of 3-week old Zmu-1:DHP strain(n =327 )was —5.19 £3.92 D with a
myopic rate of 85. 1% . While the refraction of DHP strain guinea pigs (n=117) was 2. 13 £4. 40 D with a myopic rate of
22.6% . From 4 to 12 weeks of age, the guinea pigs of Zmu-1:DHP strain developed toward more myopic, their anisome-
tropia was larger than 1.5 D. The DHP strain had a stable refractive state. The Zmu-1;DHP guinea pig strain had larger
axial length and vitreous thickness than strain DHP (i-test: P <0.01), and the DHP guinea pig strain had better vision ( P
<0.01). Astigmatism of Zmu-1:DHP strain guinea pigs changed significantly from 4 to 12 weeks (ANOVA. P <0.01),
while DHP strain did not (ANOVA; P =0.07). In the Zmu-1;DHP strain, the refractive status had significant correlation
with axial length (r= —0.785, P <0.01) and vitreous chamber depth (r= -0.754, P <0.01). In the DHP strain, the
correlation coefficients were —0.19(P =0.089)and —0.34 (P <0.01). Conclusions Zmu-1;DHP strain guinea pigs

have a higher rate of spontaneous myopia than DHP strain. The emmetropization is disrupted. This myopia is highly correla-
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ted with axial length and vitreous chamber depth.
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Tab.1 Comparison of refractive powers between the 3-week-old Zmu-1;DHP and DHP guinea pigs

B2 Strains FEAEL JEIGEE (D) IR/ % ENBE=1.5D/%
AR Strams No. Dioptry Myopia/ % Anisometropia /%
Zmu-1;DHP 327 -5.19£3.92 85.12 69.23

DHP 117 2.13+£4.40™ 22.65 45.87

T ™ FoRAE 22 5 W . E (P <0.01),
Note. ™ indicates significant difference at the level of 0. 01.
F2  Zmu-1:DHP Fl DHP & RIKER 4 ~ 12 JE iR BE | il 3 RR A2 53 Lo
Tab. 2 Comparison of diopter, corneal curvature and axial components between the Zmu-1:

DHP and DHP guinea pig strains at 4 — 12 weeks of age

JEESR S 44 6 J 8 JHl 10 J# 12
Ocular parameter Strains 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks
JeE S RE I(n=12) -9.09 £4.36  —11.91+5.38  -14.42+6.12  —15.36 £6.65 -16.25+7.76
Diopter I (n=8) 4.47 £1.23* 4.45+1.24™ 3.95 £0.86 4,28 +1.14* 4.23+0.82*
Eiplie 1 (n=12) 1.65%1.85 2.10 £2.34 3.04+2.96 2.60 2. 55 2.88 +2.69
Anisometropia I (n=8) 1.25 +1.40 1.47 +0. 82 0.84 +0.61 1.13+1.13 0.78 £0.63*
Rl I(n =12) 8.45 +0.17 8.73 +0.20 8.96 =0.19 9.08 +0. 24 9.29 +0.29
AL I (n =8) 8.14 £0.09 ** 8.28 £0.08 ** 8.48 £0.09 ** 8.67 £0.07 ** 8.75 +0.08 **
HiES I(n =12) 3.48 0. 07 3.60 +0. 08 3.69 +0. 07 3.75 +0.09 3.79 +0. 10
CRC 1 I (n=8) 3.52 %0.08 3.58 £0.08 3.74 +0.07 3.82+0.09 3.90 +0.09 ™
% 2 I (n=12) 3.42 £0.09 3.520.10 3.60 0. 09 3.62 =0.09 3.75 £0.09
CRC 2 Il (n=8) 3.41 £0. 05 3.54 £0. 10 3.66 +0. 10 3.74 +£0.09 ™ 3.85+0.08 ™
Ot 1 (n=12) 2.20%1.32 2.31 1. 60 2.48 +1.49 3.38 £1.64 1.58 +1.83
sligmatism I (n=8) 3.24£1.65" 2.04 +1.56 2.20 +1.16 1.85+1.10 ™ 2.14+1.60
B I(n =12) 1.05 +0. 07 1.11 0. 07 1.12 £0.07 1.14 £0.06 1.17 £0.07
ACD I (n =8) 1.10 £0.05* 1.09 0. 04 1.12 +0.05 1.19 £0.05 ** 1.17 £0. 08
o A B I(n =12) 3.86 +0.08 4.01 +0.07 4.16 +0. 08 4.30 +0. 12 4.40 +0.09
LT I (n=8) 3.83 0.07 3.99 +0. 07 4.14 £0.07 4.22£0.07* 4.30 £0.07 ™
YRS IR IR I(n=12) 3.54 0. 17 3.61 £0.20 3.68 +0.19 3.70 £0.24 3.73 £0.25
VCD I (n =8) 3.21 +£0.07 ™ 3.20 +0.08 ** 3.21 +0.08 ™ 3.27 £0.07 3.27 £0.05

e (1) W FR 1,28 Zmu-1:DHP G & W& 1 R78 DHP W& (2) 2R 1 A5 720Dy m IR Bk 5 =R 2 0 57/ 4l B 1) (19 B Bk
Hi%; (3) AL:Axial length; CRC: Radius of corneal curvature; ACD: Anterior chamber dept; LT Lens thickness; VCD: Vitreous chamber depth;
(4) ™ FoRHMIZERW B E (P <0.01), « FRHAMZERBE(P<0.05) .,

Note. (1) Strain I; means Zmu-1 ; DHP; strain II, means DHP;(2) Corneal curvature 1; Corneal curvature of the horizontal meridian; corneal curvature
2. Corneal curvature of the vertical meridian; (3) AL Axial length; CRC; Radius of corneal curvature; ACD: Anterior chamber depth; LT; Lens
thickness; VCD: Vitreous chamber depth; (4) ™ indicates significant difference at the level of 0. 01, *
of 0. 05.
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Tab. 3 The correlation between the diopter, corneal curvature and axial components in the Zmu-1:DHP and DHP strains

[ T e k2 WRRE R SRR
AL CRC 1 CRC 2 ACD LT VCD
JEIEIE a r -0.79 0. 06 0.31 -0.26 -0.3 -0.75
Refraction a p 0 0.5 0 0.01 0 0
JEGEE b r -0.19 -0.04 0.16 -0.06 -0.12 -0.34
Refraction b p 0.09 0.72 0.16 0.6 0.31 0

R (1) r TR R p Fm BEMER; (2) JBEE a F/R Zmu-1 . DHP &R WJEGCE, JECE b /R DHP fh & WG,

Note. (1)1 means correlation coefficient,p means significant level ; (2) Refraction a means refraction of the Zmu-1 ; DHP strain; Refraction b means refrac-

tion of the DHP strain.
R4 WA RIKEA L
Tab. 4 Comparison of grating acuity between the

two guinea pig strains

i % Strains 3 Ji#% 3 weeks 12 Ji 12 weeks

DHP 2.78 +0.48 2.10 +£0.79
Zmu-1 . DHP 1.51 +1.29* 1.20 +0.98 **
H " R ESA BEMNE(P<0.01),

]

Note.
#E, DHP & &, 5 MK &, JE O R R R,
Jiang'®' 8 338 1 10 B9 BK B &R 2 A I AT R
70. 1% X BEAG €0 0 RIE AR 28. 6% ; 4600 2 ~4
JAB RS PR IR K RS 15 A 0 3 ALK
FUENE AR ; 280 2 ~ 4 S HZF AT, A ORI

indicates significant difference at the level of 0. 01.
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MM4.23 +0.82 D, Zhou'* ¥ HRIEIN A IEF KR 3
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