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Table 1: Johnsen score prevalence of testicular histology

Score | Histological Criteria
10 full spermatogenesis
9 Slightly impaired spermatogenesis, many late spermatids, disorganized epithelium
8 Less than five spermatozoa per tubule, few late spermatids
7 No spermatozoa, no late spermatids, many early spermatids
6 No spermatozoa, no late spermatids, few early spermatocytes
5 No spermatozoa or spermatids, many spermatocytes
4 No spermatozoa or spermatids, few spermatocytes
3 Spermatogonia only
2 No germinal cells, Sertoli cells only
1 No seminiferous epithelium
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Figure 1: Evaluation of the impact of PS-MPS exposure on GSI index in testicular tissue. Different letters
indicate significant differences (P < 0.05) between groups. Data is presented as mean = SD (N = 9).

Table 2: Evaluation of the impact of PS-MPS exposure on histomorphometric indices. Testicular capsule
thickness, Seminiferous tubules diameters, Germinal epithelium height, Thickness of intermediate
connective tissue, (um). Number of Leydig cells, Number of mononuclear immune cells (MNICs), per one
mm? of tissue. Number of spermatocyte, Number of Sertoli cells in each tube. Different letters indicate
significant differences (P< 0.05) between groups. Data is presented as mean + SD (N = 9).

Parameters Control Low dose Medium dose High dose
Number of Leydig cells (mm?) 94.08+2.262 81.09+1.52° 50.33£1.93¢ 46.29+2.53¢
Number of Sertoli cells (seminiferous tubules) 23.19+2.222 21.90+2.18° 19.09+1.73¢ | 16.42+1.80¢
Number of Spermatocyte (seminiferous tubules) 75.28+2.612 66.90+3.96° 60.52+3.50° | 59.88+5.66°
Germinal epithelium height (um) 60.60+7.292 43.01+6.54° 42.63+5.05° | 33.82+4.83°
Seminiferous tubules diameters (im) 175.38+19.18% | 168.61+20.24% | 165.64+15.48" | 165.94+6.24°
Testicular capsule thickness (um) 10.01+2.142 11.67+2.59° 16.52+3.42° 18.33+2.35¢
Thickness of intermediate connective tissue (m) 30.34+2.082 31.32+2.16% 38.26+2.83° 44.98+2.72°
Number of mononuclear immune cells (mm?) 5.22+0.442 8.44+0.52° 13.88+0.60¢ 15.11+0.78¢
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Figure 2: Hematoxylin and eosin staining of mouse testis tissue. A: control group, B: low dose group, C:
medium dose group, D: high dose group. The red lines indicates the measurements of different parts of
the seminiferous tubules. Cross sections from low, medium, and high-dose groups exhibit oedematous
fluid accumulation (EF) and edema (E) of interstitial connective tissue, reduced epithelial height as well as
germinal epithelium dissociation (GED), immune cells infiltration (IMN.1), atrophic and depleted
seminiferous tubules (TD).

Table 3: Evaluation of the impact of PS-MPS exposure on histomorphometric indices. RI, repopulation
index; SPI, spermiogenesis index, TDI, tubular differentiation index, MI, meiosis index. Different letters
indicate significant differences (P< 0.05) between groups. Data is presented as mean + SD (N = 9).

Parameters Control Low dose Medium dose High dose

Tubular differentiation index (percentage) | 90.14+3.55% | 89.54+5.73? 79.95+4.68° 75.40+4.51°

Spermiogenesis index (percentage) 88.60+4.492 | 87.20+3.38? 67.16+4.63° 55.69+3.73°
Repopulation index (percentage) 94.18+4.43% | 92.37+4.90? 77.25+5.56° 69.06+5.15°
Meiosis index (percentage) 2.48+0.262 2.52+0.312 2.28+0.24° 1.81+0.15°¢
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Figure 3: Evaluation of the impact of PS-MPs exposure on Johnsen’s index in testicular tissue. Different
letters indicate significant differences (P<0.05) between groups. Data is presented as mean + SD (N = 9).
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Abstract

Microplastics as a new persistent environmental pollutant, can cross nutritional barriers and accumulate in
different body tissues. However, the histological and histomorphometric effects of polystyrene microplastics on
testicular tissue and their mechanisms are unclear. The present study was conducted to evaluate the effects of
polystyrene microplastics on the histomorphometric parameters of testicular tissue in mice. In this study, 36 adult
male NMRI mice were divided into four groups of 9 each. Three groups of mice received microplastics based on
polystyrene with doses of 0.01, 0.1 and 1 mg/kg of body weight through gavage for 42 days. The control group
also received 1 ml of distilled water by gavage. Testicular tissue samples were collected from mice 24 hours after
the last treatment and used for histomorphometric studies. The present study showed that PS-MPs caused a
significant decrease in the parameters of germinal epithelium height, diameter of spermatogenic tubules, number
of Sertoli cells, number of Leydig cells, number of spermatocytes, tubular differentiation index, spermiogenesis
index, repopulation index, meiosis index, and Johnson's index compared to the control group, Also, PS-MPs caused
a significant increase in the parameters of testicular capsule thickness, numbers of mononuclear immune cells, and
interstitial tissue thickness compared to the control group. The findings of the present study showed that the
administration of PS-MPs causes extensive changes in the size and tissue structure of testicles in mice, which
affects the reproductive system and ultimately causes negative effects on fertility in mice.
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