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Abstract

Objective: To study the effect of insufficient vitamin D intake on rat testicular reproductive function.
Methods: Establish low-vitamin D (VDI) and normal diet (VD) animal models; observe the rat’s
body length, weight, and left and right testicular weights, and detect rat serum indicators, epidi-
dymal sperm density and testicular tissue sections. Results: Compared with the VD group, there
were no statistically significant differences in body weight, length, and left and right testicular
weights in the VDI group (P > 0.05). The serum 25(0H)D level was significantly reduced (P < 0.01),
and the serum alkaline phosphatase content was significantly reduced (P < 0.05). The sperm den-
sity of the epididymis decreased but there was no statistical difference (P > 0.05). There was no
statistically significant difference in H & E staining and PCNA protein immunohistochemical stain-
ing of testis tissue (P > 0.05). Conclusion: Low vitamin D diet in rats caused a significant decrease
in serum 25(0OH)D level, but it had no significant effect on rat testicular reproductive function.
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1. 518

YA 3% D A N SRR AS T T A MR VA MR R [, R B DA4EA 3K D2 FdEA: 3% D3 fEAE. & TIE
AR T F IR 25(0H)D;  Fdt— P& E A 25(0H)D3. A SCHRUE, 4E4= 3 D X 5 A 54
Uit B EEFEZENER, S5 MHEEREIIRE. SARA TIRRAERERHENWBER[L]. HAEEY6E
] {28 5 R )2 R, R i A SRR 7t 55 M A B Th A I S0 . O BT 7 R W44 2 D o 53 4 52 i
PR G RA — R, MSERAESEER A —ENEM[2]. FIE, S — PRy ER
D AEFE ks 11 M8 B AN R 5 R 12 3 1) B 40 2R IG9T /DR REFI SSRERE[3] o bAh, AHOGIESE R Mg
YR D G 25(0H)D3 IR fm BUR G 25 FRARRS MR B & [4]. (B2, @& 1a,25-(OH)2D3
S R IRE o A R = 45 1M [5] [6]. PR, —ERI4EA: 3 D FRIAT B R ) B A T T RE .

O MBI FEUE B, IR 4R R D MMV R AR A B = 4542 R D MMEME R RAHLL, 4EE% D
Bt Z HAZHC DD MR R B BAR T IE W 443 D 4, i HLk = 40K 18 J1 AR IE & 41 B B AR [7]. thak
X A G KBS MRS EAT R SR I, MR EH 4E2E 3R D BEME R BRIORE T4, 7Sk =442 %K D Rtk
KA, KETAHM D) RE R 2240, JF HS2 AP AR PRk T8 E B R, AR RGBT
PRI R [8]. BB A LR, MM N R SR A S A R D SRR SR N Y4EAE R D BRIK, 5
IR AE RN A LG, AN RS S R RGN, ARG M T k>, T, AR R R
K7 HUE 58 105 710 B REAK[9].

ESRE AT OA KET G AR R 4R 2R D e A5 ThRE, JF BAEShsERd, CAursigits
% D XFREMESh PR BUR B AL RE TR . (HR R4 R D RICR R R T SEULE T
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25(0OH)D3 & FFE, M EThaeid f Bk — PR . Bk, AT E L KR4E4 R D iReEAR
(VD) BEBHAL, R HgEER D AN R RGNS FRAEFFERNREN, AgEER D W B HEAM
IhREH B FE L 8 2 1R .
2. 8

Sprague-Dawley (SD)/fE F S -1 B 1751 e 5A SLIG S A IR A&, 4 A%, 110~140 5, 312 H,
B S22 LI R Y0 K SAAC P AR G 2 (b e, B R A% FRAH SC I 48 R HE4T . SD e R AAIFR1E
T RE VS K A B 2 BB T R sh W s A, 4 R —%8, B 2 JA T L@ RS HEAT3E M, 5 12 FARFF 12 h kR,
12 h s, REVERE: 20°C~25°C, AKMEYHE B, HIEYIE b AR A IR 2 5] 2 A 5206 B H i
Tk, 4EE R D S iAR LR 44 R D 5% 5 1U/Kg, XHIRTERIEA 1000 1U/Kg HI4E4 2 D.
3. LU 75k
3.1 #EZE DX SDIMARAE, SEMNMEAEENF M

R NPE, R4EAE R D IREMEFRE4EA 2 D (VDI A) 5 IEH R ERF M 442 D 4H(vD
H), EMFEME 0. 2. 4. 6. 8. 10, 12. 14 4B B FR P EARE, EERE 14 BEENNAY
B, SIS AT R PR AL R 2 . IR E S, R AAPINZELE S,
3.2. B XIGFRNE

SD HEME KSR AE 18 FWSH, 25 12 h J5ARRE, I 3% M E -2 90 mid% 1 mi/kg 347 KR, SR)5
[E e R b, TS R SR, ik 3000 r B0 10 min 4r B, R4 E ShAE AR A )
25(0H)D 7K, DL I iE B i B B (AKP), ML BE(P), Iy 45 (Ca) K °F»
33. BTFEBEENE

FAA R B, THVTH B EOOUIN B 52 R AR B, 0 AELBL, BT 5 mil B5 R, N 5 ml 2L F#AK) PBS,
T 37°CHEFAE T WEE 30 min, A T B . B 10 pL K 12008 T 1 006 T8 L, 25 By,
B BB AR A58 N A e sk il B LR 8GR, SR T RIS T
3.4. ERYIRHHIE

52 AL SURH BT RERAE N 4%22 5 F BT [ e I o R[] 7 4 1) S8 LA 28T E &KV,
FERAEFR, fdrbric. BRI 95% ks, To/K LB TR ff W 2REHORIEIE W 5 B T A0
WA, BEREEAE BB KOS, TS APES Bl F ik R E RS EAE D) A WL B )
Fro bnids BT 60°CIEFE BAUE 24 h.
35 AHARE-FBLOHKE)FRE

BEHELFRIPI R TN R, SR E TAFEIRE R, BB AR ORI 1K T
WYIR G, BHBRRITRE; ZEHERSIK T a0, H 1% BRI 20 s; FAEKRE
5min J5, A Yet, YIR GRS BIRE T AR E TR P 2pt BRI, W IR PR T
7K s B P i A g ] 5 o
3.6. BEBANERE

B i 2 ) AR TS K R s N 3% I - H,0, 0 10 min, B v ¥E T4 5 A PBS ¥ 3 i,
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1 4

FHRNFE R G M N ARZ b 1, T =5, A5 F PBS ik 3 3k ; S5 ) i T8 5 i % bt PCNA
(1:400)—#1, 4°CUKFEIMEIIR; KA PBS it fammediil 196 —t, 37°CHFH 30 min J5 PBS i
Yeo WM 100 pL DAB WEAT &5 FE K R EPie 2 RIGE AW FHIBARER, HAKMET5HE
I 1% 25 BAG vh, RGPS KA TIR R . 2 ) $ IRITRS B0 VR, PN — R 2R R gk AT ik o HJia ik
S A o

37. Gt FRE

SIS R SPSS 22.0 Giit #AFH AT b, AL & BRifE2E(Mean + SD)FRoR, W22 A ) LLECR:
FIPAAIREA A5, 242 AV LERCR A R ER T 22 0 W, W 75 2255 K ) LSD i, s 7 24855,
UK FH Dunnett’s T3 {4040 P <0.05 WIFRRA 2R, BAGIE L.

4, 58
41, HEE D AERMEREE, K. EAEENED

W4 k2% D % SD HMEVE K BUAE 5 & sy, HtE A umameiEs, SRR 7®
SD MR A, PRARREE 1 2 14 FAERAKY 28 mM, H5 vDI 4L, VD A KRR
Hemb R gt 2R, IF B RRAM S AN LB HE B LREERLE 1, %2, K 1).
4.2. 5 R D A EXHER IE SRR RN

W FRYEAE 2R D AN R X BRI e b SR, R BRAR SE R FH IS = 3h kR 1 4= B 2h A=A ksl 4ok il
gilliox: 5 VD 4Lk, VDI 411 25(0H)D 7K1 B 2 £ 11K(36.63 + 2.31 vs. 28.41 + 3.26, P <0.01), Ifi

EAKP &85 VD 44 VDI B FR#(95.43 + 24.41 vs. 58.20 + 11.82, P <0.05), R B A it
X B2 P, Ca BT HELHEZERLE 2),

Table 1. The effect of vitamin D on the body weight of SD male rats
Fe 1. #E R D X SD KRR AERIFM

A (g) VD (n=7) VDI (n=5)
ow 177.05 + 12.27 173.88 + 8.19
2w 288.29 + 15.78 294.58 + 34.87
4w 398.64 + 18.59 375.54 + 24.12
W 425.17 +20.64 440.90 + 23.47
8W 502.17 + 26.80 491.60 + 35.54
10W 563.54 + 34.93 535.70 + 30.90
12W 578.01 + 34.12 576.93 + 31.57
14W 563.60 + 32.20 571.00 + 34.22

Table 2. The effect of vitamin D on the left and right testes of SD male rats
2. HE R D X SD M KR AGZAAIFN

52N EE(Q) VD (n=7) VDI (n=5)
=y 1.97+0.17 1.89+0.19
A ) =251 2.00+0.19 1.90+0.18
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Figure 1. (a): The weight change of two groups of SD male rats; (b): The effect of vitamin D on the body length of SD male
rats; (c): The effect of vitamin D on the left and right testes of SD male rats. VD: Control Group, VDI: Processing Group
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Figure 2. (a): Histogram of the effect of vitamin D on serum 25(0OH)D; (b): Histogram of the effect of vitamin D on serum
phosphorus ions; (c): Histogram of the effect of vitamin D on serum calcium ions; (d): Vitamin Histogram of the effect of D on
the content of alkaline phosphatase in the serum. VVD: Control Group, VDI: Processing Group. *P < 0.05, **P < 0.01 vs. VD

[E 2. (a): #4543 D XfIIJE 25(0H)D MIFNILERITIRE; (b): 44 R D WIEHSE FHFMSERITKE; (0): %X
% D MBS FHFMERITRE; (d): LR D MMEBBMHMIREE 2NN REKE. VD: A,
VDI: &FE4H, P <0.05, “P<0.01vs. VD
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43 ¥R D FEMERBTFEENTR

MESEAE 2R D AR RKE T2 IR, 550 EoR: VD 4R VDI TR B TR ML, VDI 4
RS T B8 PEAME S VD AR G2 2 5 (1.98 x 107 +8.78 x 10° vs. 1.65 x 107 + 7.04 x 10°, P > 0.05).
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Figure 3. Histogram of the effect of vitamin D on the sperm count of SD male rats. VD: Control
Group, VVDI: Processing Group

3. Y% F D 3 SD M ARB FHRENEMERITIAE. VD: xHRH, VDI: AIRAE

4.4. ¥ T D FEMERZNHISHEE

N TR DIAEEE R D R XT KA e B AW, BUHPTAUR R S AL, BT DI Jeth, Bl
HULEEE T 100 A S2 A BRI 00 . S5 SR E0R: SERAIRYI R A DV, A& A1 JoR 71
PR, {2 VD HY5 VDI AL T RG22 (LA 4).
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Figure 4. (@)~(c): There were shedding, vacuoles and azoospermia in the testicular slices of the VD group; (d)~(f): shedding,
vacuolating and azoospermia in the testicular slices of the VDI group; (g)~(i): vacuoles and shedding on the testicular sec-
tions of the two groups of rats Histogram of comparison results with azoospermia. VD: Control Group, VDI: Processing
Group. Microscope multiple: x200 (Red Marker: cell cavity: (a), (d); cell sheddiing: (b), (e); No sperm: (c), ()
4. (@)~(c): VD HEXYFFARE. SEMTHEFIR, (d)~(f): VDIEERYIFBRE. =SENTEFIR;
(9)~(i): FMEARZAYETIE, BIEMEETFUROLBRERTIRE. VD: 3884, VDI: LIBH, EREEH:
x200 (A &EFk: (3), (d) AEEE; (b), () RRZBIE; () AEHET)

45. 4 E D FAEMHERENR PCNA FTiXAIF M

NTHEFRY4EA 2 D AP HIRIE, G52 L PCNA & A A o AT A TN 2E 0 B 52 Fu 40 fn 45 PCNA
PH P 2 Al 20k, o A 2R SR P 52 L) B BE M LI B 20 NRE VI T AT WL 311150, 45 RAERA 4 2 [A] b e e
HEZS(LZE 3, K 5).

Table 3. The number of PCNA (proliferating cell nuclear antigen) positive
cells in testis tissue

= 3. EALAL PCNA (EEAMZIR) Rt AR % B

45 15115 PCNA [H 4420 %
VD 7 801.43 + 31.32
VDI 5 813.80 + 31.48

VD: Xf#41, VDI: AbFEA.
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Figure 5. (a): Cross-section of testis in VD group; (b): Cross-section of testis in VDI group; (c): Bar graph of PCNA (proli-
ferating cell nuclear antigen) positive cell count results of testicular cells in the two groups. VD: Control Group, VDI:
Processing Group. Microscope multiple: x200 (Red Marker: proliferating cell nuclear antigen) positive cell
5. (a): VDHEZRYIFIEEE; (B): VDIAZAYIFEEIE; (0): MEZNMA PCNA (HEEAMIZIER)AME
Mt BERERE. VD: fHR4H, VDI: A, BHEIEEH: <200 (LI&H%: PCNA PRELMAT)

5. iig
10,25-(OH)2D3 /244 % D3 (MR [E R E, AR, ¥ PKC. MAPK. PLA. PKA. PI-3K
o, MTIAER A BES B 1284k, S semn Al s 5 8 T2[10]. KRERITFARAYEER D Bh= 1
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PR KBRS T BT PR ARE 236 LU V8 A W 2 (RO e O SR S I, T LA 2 P K R PR RS 3 70 R T 52 232 [ R
RAW LG IE R 4628 2 D FMEME KRB ZR[11]. 33— DR AR I, W 4E2E % D = R m4iE &= D M
MR, RBUVNRIOAE GRS T UIRET, UE T 4EAE R D 5 R TEBE SIAHOE[12].

{HE, WEPIREY, shikn b4 R D3 F 1a,25-(0H)2D3 7K -5 i 52 FUEH A 25 2 1R 2 18] 3%
AR AR OCME[7] [13] [14] [15] [16] [17], #4EAE%R D AR FEAEHERE I IR IEK, A AP B oG T4
A3 D s B AETERE IS IR A — 8. [FIR, BB R4 D3 SR T A S AU A B R
[IAH S E[18] [19] [20] [21]. PRI, H RIS T4E2E R D 5t BT g B4 5 IR A 4, X
EARTATHE— DR

AHWFTCIRTC T 442 D SRS LI 06 R RS2 LA B IS o TR S 1 IR B K R 7E4E AR 3 D HREUR
SRR X AEFH RN . FEARSEER H, FRATE LA T, f SD HEVE KRR BENL /> M4 1) VDI
Mo TARYEAE R D IKBMSE 14 s 2) VD s TR =44 % D IEMSE 14 Fl. PP AR —Ik
KERAE, BIRE 14 FEERGIE, ek ak, hEMLAG2ER. 4EEW, VDI45 vD 4t
B, WAMEE, K, AANEREENZERHTRIEE (P > 0.05). VD SN EFFAL MR
RAEK . FRATRE— 20X 138 14 J8 5 10K BT & e bR RS, e 4542 R D(25(0H)D). Iy 45
L7 B P W R T AT I B . M s 45 SRR W5 VD 4Lk, VDI 4LfiLiE 25(0H)D 7KF-BH BRI (P < 0.01),
IR i R A 5+ B S T B (P < 0.05) . 1iF W 44 3% D FRHUAS A S 2 T EUAR P 442 R D I BRAIG, (H2,
4R D RE RS FEUANGEAEER D AR RPIRES, MarshZ FPRAS . 7EBUMLJE X KR T A58, B
KBRS FBW, B IEEST S T8E, 5 vD 4LE, VDI A k7% 8 N AL
Guit# 25 (P > 0.05); XUFBZEAEFR D SHUA 2 FEUN4EAE R D BRI AR B T2 B . 5 UK B
PRS2 AR A s GRS HIPE DT, HE JeE g2 A K IL: 5 VD AAHLLE, VDI H =2 i)
R DVERE. IS RTCRE TIOBLS, B2 R L85 (P > 0.05), XiF#4EE R D A
B FEIIYEE R D BRI AT AN R E . [FI, PCNA JAT4HE B, = 540pasbss,
A 0 22 /0 ] DL A R R v R B B X P [22] - PCNA G 41 20k 22 YL EaiiE B, 199 ZELASE 2R K B )
PCNA R [IRBMEF LA EE (P >0.05), HF—HiFH4EA % D IS L IR R 5] 2 AL i 1
FAAEAK

K FAFAE— B SRR . AW FURTE— e AN, X I MV K RRTE4E2E 3= D 3R U R AT 4R
o, FFARRAEKFAR4EE R D 3IA 2, A FEHEME R RAANEE R D #t—PRIC. [, 4E
A D R R, B DR N A R D K RAS I S AL AR AN S, A RE
e KRR N 4EAE 2 D DB R S — @ R R A M S AR J Ih e . X B R S 5 i 0 4R
W IR R

6. &it

Zi b, AT AR RKREAR D REALH, RSBULE 25(0H)D T BRSPS i 7255
B R, HHETEREIFRSEE Z2AHERESFBMM PCNA EARIEER, Kk, EWHEMEKR
AN ZEA R D 3 & XS K BRI 2 A FEThRE IR A B35 .
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