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Abstract: [Objective] To explore the application effects of environmentally friendly reagents versus traditional
reagents in tissue processing, paraffin sectioning, hematoxylin—eosin (HE) staining, special staining, and

immunohistochemistry.[Methods] Pancreatic, renal, splenic, hepatic, pulmonary, skeletal muscle, and cardiac tissues
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were collected from mice and New Zealand rabbits, and randomly divided into a traditional group (Group A) , an
environmentally friendly reagent I group (Group B), and an environmentally friendly reagent Il group (Group C). The
processed tissue sections from all three groups were subjected to paraffin sections, HE staining, phosphotungstic acid—
hematoxylin staining, and Mallory trichrome staining. The pancreatic tissue sections were subjected to
immunohistochemical detection of insulin protein. Evaluation criteria included tissue morphological integrity, embedding
operability, section quality, and staining effects. [Results] No significant differences were observed among the three
groups of samples in terms of fixation efficacy, embedding operations, and section quality. After HE staining, all groups
exhibited bright nuclear and cytoplasmic staining with clear contrast, with excellent—and—good rates of 98%, 99%, and
97% for Groups A, B, and C, respectively, showing no statistically significant differences (A vs. B, P=0.561; A vs. C,
P=0.651). In phosphotungstic acid—hematoxylin staining, Groups A and C showed clear structural contrast and bright
staining for striated muscle and collagen fibers, whereas Group B exhibited uneven staining. The excellent—and-good rates
were 100%, 10%, and 95% for Groups A, B, and C, respectively, with significant differences between Group A and
Group B (P<<0.01) but no statistical difference between Group A and Group C (P=0.311). In Mallory trichrome staining,
Groups A and B outperformed Group C. The excellent—and—good rates were 95%, 90%, and 15% for Groups A, B, and
C, respectively, with significant differences between Group A and Group C (P<0.01) , but no statistical difference
between Group A and Group B (P=0.548). Immunohistochemical results showed that Group A had a clean background
with no non-specific staining, while Groups B and C exhibited significant non-specific staining, with statistically
significant differences in non—specific staining rates between the groups (A vs. B, 5% vs. 100%, P<0.01; A vs. C, 5%
v5.100%, P<0.01).[Conclusion] In HE staining, environmentally friendly reagents demonstrated effective tissue fixation
and staining results comparable to traditional reagents, meeting the teaching requirements. For special staining, Group B
and Group C performed better in Mallory trichrome staining and phosphotungstic acid—hematoxylin staining, respectively.
However, environmentally friendly reagents exhibited non-specific staining issues in immunohistochemistry, where
further optimization is required.
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Table 1 Comparison of tissue fixation, embedding and sectioning quality among three groups

A

B C

Tissue mor-
Fixed well, with a hard and elastic

Fixed well, with a hard and

Fixed well, with a hard and elastic orga-

phology after

texture ; Color brown or gray white

fixation
The tissue is transparent without any
Transparency . .
white turbid substances
Embedding Normal hardness, easy to embed
) Easy to cut 4 pm slices, uniform
Paraffin . . .
) thickness, no wrinkles, occasional
section

cracks in some tissues

elastic texture; Color brown or
gray white
The tissue is transparent with-
out any white turbid
substances
Normal hardness, easy to
embed
Easy to cut 4 pm slices, uni-
form thickness, no wrinkles,
occasional cracks in some tis-

sues

nizational texture; The color is grayish

white with a hint of whiteness
The tissue is transparent without any
white turbid substances

Normal hardness, easy to embed

Easy to cut 4 pm slices, uniform thick-
ness, no wrinkles, occasional cracks in

some tissues

A': traditional group; B: environmentally friendly reagent I group; C: environmentally friendly reagent I group.

22 MRIRFSESFIRFIHE L EBERITLL
ZHE Yo )5, — 417N UL 22100 200 it A w9 G it
W0 TR g AT (o, 25 R A T LU TR T L e o i
e A RELT, T W AR 1 22U B 548, i
LT HE U1 2K (B 1) . HE G 8 5t i 1774
iR BN, A BLC =4 A HE Y 08 KR 5 5
K 98% .99% .97% , FMFIR 20 5 1 Ge 4L AH L 22 57
T 51t & L (A vs. B, ¥=0.338, P=0.561; A uvs.

C, ¥’=0.205,P=0.651;%2).

23 IMRRFISESEXFEHRLBE R
231 BB AR FRE AL CYYERR
A BRSNS VR 0, I AT 2 AR 4L
FIE 5 4y M i 7 i 0 UL B2 D T A %) 5 4, XoF L ¥
BT e (e e s B IH B . B AL R SOL i €
IR R B SCES FANTE B, T o B SO U 2T, e (o
RES LIS IR 4E X 43 (1 2) o BRI IR KK



5534 NG, A RN R R TR B R S S e LA T A ] 513

Pancreas

kidney

Spleen

Liver

A: traditional group; B: environmentally friendly reagent I group; C: environmentally friendly reagent Il group. Pancreas, kidney, liver, lung

(magnification x200), spleen (magnification X100) .
1 MNREALAHERBER

Fig.1 HE staining results of mouse tissues
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L R 22 7 A8 g it2r 5 L (=32.737,P<0.01),

A: traditional group; B: environmentally friendly reagent I group; C: environmentally friendly reagent Il group. Magnification X400.
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Fig.2 Results of phosphotungstic acid-hematoxylin staining in mouse skeletal muscle tissue
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A: traditional group; B: environmentally friendly reagent I group; C: environmentally friendly reagent Il group. Magnification X100.
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Fig.3 Mallory trichrome staining results of rabbit myocardial tissue
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Table 2 HE staining and special staining quality analysis among three groups

Staining method HE staining

phosphotungstic acid~—hema-

) o Mallory trichrome staining
toxylin staining

Group A B C
Total number of slices 100 100 100
Excellent 91 90 94
Good 7 9 3
Unqualified 2 1 3
Excellent-and-good rate/% 98 99 97
X 0.338 0.205
P value 0.561 0.651

A B C A B C
20 20 20 20 20 20
18 0 15 16 14 0
2 2 4 3 4 3
0 18 1 1 2 17
100 10 95 95 90 15
32.727 1.026 0.360 25.859
< 0.01 0.311 0.548 < 0.01

A: traditional group; B: environmentally friendly reagent I group; C: environmentally friendly reagent Il group.
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A: traditional group; B: environmentally friendly reagent I group; C: environmentally friendly reagent Il group. Magnification x400.
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Fig.4 Immunohistochemical results of rabbit pancreatic tissue
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Table 3 Analysis of non—specific staining rates in immunohistochemistry among three groups
Total number of " o Non-specific Non-specific
Group . Specific staining o . X P
slices staining staining rate/%
20 19 1 5
20 0 20 100 36.190 < 0.01
20 0 20 100 36.190 < 0.01

A: traditional group; B: environmentally friendly reagent I group; C: environmentally friendly reagent I group.
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