Dec. 2024, 44(6) LIS RIS L E S Laboratory Animal and Comparative Medicine 675

DOI:10.12300/j.issn.1674-5817.2024.049 - shDSEIE TR S5¥5i% -

Animal Experimental Techniques and Methods

6 V52 1 B 18008 <2 0 €3 sl AR O M5 2 L IT s BRI
H

RIGR, FNIL, FRIT, FHR, B
(2 4 2 400 40 o B 5597 7 LT A 00 1, 1 50644 28 9 AR BR300, 224 730046)

[EE] BN LWRMESEERVNEECRUMNBEANAENFNEE, ACEECRMNBALKAET R
BEFHE. Bitx BHIBREMSPFREECE, MDD A6AH, B8E3R. SRINEERETHREL ZMNFRE
&, PDBER4% S BE. Bouin's. Carnoy. Davidson's. Zenker #1Helly B & H T OETEE. BER
MRIRBRAREEFEHERT, ARAMNNNESEERFEE, 48hEREHTEESE, HEaERETR
TR, AEHITHAE-FL (hematoxylin and eosin, HE) B, fEXNF RS T WRINK A RMBHOTF S
FRAHHTVNEEED, RIUIDPTENECEATHNECIRTRERE. FR Davidson's EEREEFHI
e, IMEZELHR, SEE0EW, ARZESRE, ANESNE. S8EEEER,; 4% SRR,
Bouin's #1 Carnoy B R BRI F FIBEFREREENMMEM KR MNESTERBINSR; Zenker F Helly &
EREEEMNTNRFRERE, UMBEALKREERE, REKX, SEHEBRTEW, REX. XM ERRRE SIS
ANEEXEDE, SPSS270RERLIFERER: 6MEERNFENELERERITEAN (P<0.001), HMF
Davidson's EER > 4% £ HE > Bouin's ElEi& > Carnoy EIFER > Helly EIER > Zenker EEIR; Zenker EIER
MHelyBERSEMAMIEFINFHELELUHBEEEZESR (P<0001), EMilfZEARELEEEESR
(P>0.05), £&i€ Davidson'sEERLBYREE, 4% ZEHEF Bouin's BIEREEBMEIXRZ, CarmnoyBER
REMRRE, ZenkerBIERM Hely BERREHREEZ. BHRET, SECRUNBEARNEETIE
Davidson's Bk, HRP4% ZBEBEE. Bouin's ] Carnoy ElER.

[XBEHEER; SHEH; UNE; AER

[PEISFES]IR774; Q95-33 [NEIFEIA [XEHRS]1674-5817(2024)06-0675-07

Comparison of the Fixation Effects of Six Composite Fixatives on
Retinal Tissue of Golden Hamsters

WU Haifeng, ZHOU Xiaojiang, LI Chenjiang, LI Huaiyin, GAO Ming
(Lanzhou Institute of Biological Products Co., Ltd., Gansu Vaccine Engineering Technology Research Center,
Lanzhou 730046, China)

Correspondence to: GAO Ming (ORCID: 0009-0003-2618-6587), E-mail: gaominglss@163.com

[ABSTRACT] Objective To compare the effects of six composite fixatives on paraffin sections of golden
hamster retinal tissue, and to optimize the fixation methods for retinal tissue paraffin sections of golden
hamsters. Methods Eighteen male SPF grade golden hamsters were taken and randomly divided into six
groups of three animals each. After each animal was anesthetized by intraperitoneal injection of sodium
pentobarbital, cardiac perfusion was performed using 4% paraformaldehyde, Bouin's, Carnoy, Davidson's,
Zenker, and Helly fixatives, respectively. The eye tissues of each animal were taken out to make eye cups
and put into the corresponding compound fixative solution for fixation, and then taken out for paraffin
embedding after 48 h. The embedded blocks were sliced using microtome, and then stained with
hematoxylin and eosin (HE). The morphological characteristics of retinal tissue cells were observed under a
light microscope and scored in a double-blind method to statistically analyze the fixation effect and
staining quality of various composite fixative solutions. Results Retinal sections fixed with Davidson's
fixative exhibited intact morphology without breaks, clear structural layers, well-morphosed nuclei, and
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tight adhesion between the retina, sclera, and uvea. In contrast, sections fixed with 4% paraformaldehyde,
Bouin's, and Carnoy fixatives showed varying degrees of retinal breaks and detachment from the sclera.
Sections fixed with Zenker and Helly fixatives demonstrated the poorest quality, characterized by

pronounced detachment, large fissures, unclear cell layers, and pale staining. Statistical analysis using
SPSS 27.0 software revealed significant differences in mean scores among the six fixatives (P<0.001). The
fixation quality ranking was as follows: Davidson's fixative > 4% paraformaldehyde > Bouin's fixative >
Carnoy fixative > Helly fixative > Zenker fixative. Zenker and Helly fixatives showed significantly lower
scores than the other fixatives (P<0.001), while no significant differences were observed among the

remaining fixatives (P>0.05). Conclusion Davidson's fixative provides the best fixation and staining results,
followed by 4% paraformaldehyde and Bouin's fixative. Carnoy fixative exhibits suboptimal performance,
while Zenker and Helly fixatives result in the poorest outcomes. Therefore, Davidson's fixative is
recommended as the optimal fixative for golden hamster retinal tissue, with 4% paraformaldehyde, Bouin's

and Carnoy fixatives as alternative options.
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Table 1 Comparison of HE staining effects on retinal tissue of golden hamsters fixed with six fixatives under low
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Note: A and A’ , fixed with 4% paraformaldehyde (the arrow in fig A’ shows a large fissure between the retina and the sclera and the
uvea) ; B.and B’ , fixed with Bouin's fixative (multiple breaks shown by arrows in fig B) ; C and C’, fixed with Carnoy fixative; D and D",
fixed with Davidson's fixative; E and E’, fixed with Helly fixative (the arrow in fig E shows breaks, while the arrow in the fig E' shows the

separation between the sclera and the uvea ) ; Fand F’, fixed with Zenker fixative. The scale bar=500 wm(A-F) or 200 pwm (A’-F").
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Figure 1 HE staining results of retinal sections of golden hamsters fixed with different fixatives under low magnification
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A, FHA%ZSREE; B, FHBouin'sEER; C, R CarnoyEER; D, {#HH Davidson'sEER; E, FAHelyEEi&; F, #H
Zenker EER; &k A EHLLHIRA50 pmo

Note : fixed with 4% paraformaldehyde ; B, fixed with Bouin's fixative ; C, fixed with Carnoy fixative ; D, fixed with Davidson's fixative ;
E, fixed with Helly fixative; F, fixed with Zenker fixative. The fissures are indicated by arrows. The scale bar=50 pm.
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Figure 2 HE staining results of retinal sections of golden hamsters fixed with different fixatives under high magnification
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Table 2 Comparison of HE staining effects on retinal tissue of golden hamsters fixed with six fixatives under high
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