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Morphological Alterations of the Testes in Vitamin Bis-Deficient Rats
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b Yamagata University School of Medicine, Yamagata 990-9585
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The present study was to determine the effects of dietary vitamin Byz (Byz) deficiency on the repro-
ductive system in mammals. Male rats were fed a vitamin Biz-deficienct diet for 14 weeks (group 1) or
23 weeks (group 2). In the Bys-deficient groups 1 and 2, the body weight and the wet weight of testis
and epididymis were significantly depressed, as compared with the control group. The diameter of
seminiferous tubules and the thickness of spermatogenic epithelium were decreased to about 50% of
the control. In the spermatogenic epithelium of seminiferous tubules, the relative incidence of Sertoli
cells in the Bi-deficient groups was higher than the control, and aplasia of spermatids and sperms
were detected. Also numerous TUNEL positive cells were located in the spermatogenic epithelium
from Bie-deficient rats in the group 1. The ultrastratural features by TEM can be considered to be
apoptosis. However, the mechanism underlying which the induction of apoptosis by Biz deficiency are
unclear. In the connective tissue between the seminiferous tubules, many interstitial cells of Leydig
and blood vessel were observed in the Bip-deficient groups, as compared with the control. In the pre-
sent study By deficiency affected the male reproductive system and inhibited the maturation of sper-

matogenic cells, which indicate that Biz may be an essential constituent for spermatogenesis in rats.
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1. BESLIVRBEZEOEERLL
REZBLIIBUYD9y POREBLOHE, BELGEOERE, WdRBLLIKLTHEREIES LT
7z (Table 1)o F7:, WEBIUBELAOHNERLETL TS, REZHIOBEIFLIERLT
Wwizo (Figs. 1-3)

Table 1. Body weight and organ weight of dietary vitamin Bi2-deficient male rats

Control Deficiency (group 1)
Number of males used 6 6
Body weight (g) 491.8+213 2129+ 38.8*%
Testis (g) 387+0.17 0.89 +0.24*
(g%) 0.79+0.05 042 +0.10%
Epididymis (g) 1.16 £0.08 0.31+0.04*
(g%) 0.24+0.02 0.15 = 0.02*

*p<0.01, significantly different from the control (t-test).
Values are expressed as mean =+ s.d.
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Fig. 1 Effects of vitamin Bi2 deficiency on the development of the rat testes
Deficiency 1, group 1 ; Deficiency 2, group 2
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Fig. 2 Effects of vitamin Bi2 deficiency on the frequency of spermatogenic cells in the rat testes

Deficiency 1, group 1 ; Deficiency 2, group 2
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MBI BT BT OBERIZTY2755um T, BT b EH LEOE $13435um Th - 7= (Fig.
4) —F, REZH1IIBVT, BHEOEZRITIFIY1605um T, FBEL LB L THLPIZEDS LT
REBLTE, BELEMBOBESREFZRETRESL, BTS20 hElliEL, BEROBEL
TAEMEN A LN, WEOEEITFEH267um TH D, HEFED1530um & N, 67% EFRIZBIL
Tw/z (Fig. 5)o

Fig. 8 Representative photograph of testis and epididymis from control rats

(left) and By2 deficient-rats in the group 1 (right)

Fig. 4 Typical appearance of seminiferous tubules from a control rat
Hematoxylin and eosin (H&E) stain, X 82

Fig. 5 Micrograph of seminiferous tubules from Bip-deficient rats in the group 1

Both normal and impaired seminiferous tubules were detected. H&E stain, X 82

REFE212BWT, BEEIHEE L EHEOEZRIIFEY1335um T, RZH 1 OBHEDT%IE
TR LTV LA L, WFRORZBIZBWTDH, —EOBME Tl LEOBENSRIFICRFS
NWBFEEARD bz, ThSOBHIEOEROE SIINBH L ZEA LN R o72 (Fig 1)

3. BREOLRBERICE 3ETFREROZTL

MEEICBWTE, FEAETRTCOBMESEE 2B EEMROMELRFEL TV, VUM
HOBEMIE, EEROREBGESMEL, HBORBIABE THosz, 7, HEMIE (spermato-
gonia) X, LA PUHIKE Y EEEIIEMEL, FOMIIFABTH o7, KM (spermatocytes)
DKRE X, BEMBOKH2METH o7z, WIEEIZIE, AEIOB M (spermatids) B L, HTF1%
#EADH LN (Fig 6)o

REZBEL1TIE, 2FD0%, REZH 2 TREERDORBLOBEMEIIBVT, HEEMREAIHEL T
MRZEELELV MR EASNABEIBE SN, ZAUAOHBROHIZHETSH 72, —
Ji, EEREEEEMABRESSBE2EOBB SN/ (Figs. 5, 7. 8)
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LTwizo SIS L OB AEE (F6) CHLTIE, MRAEHEYBRLOMICKE S
EixAbhlhol: (Fig 2)e /2, HECBVTH, MEMICKE 2EEASN LD o7,

Fig. 6 Tissue section of seminiferous tubules from a Fig. 7 Tissue section of seminiferous tubules from Bjo-
control rat, Four kinds of spermatogenic cells in the deficient rats in the group 1

seminiferous epithelium were shown, ser, Sertoli cells ; Many spermatogenic cells were decreased. 1, intersti-
sg, spermatogonium ; sc, spermatocyte ; st spermatid. tial cells. H&E stain, % 330

H&E stain, X 330

Fig. 8 Tissue section of seminiferous tubules from Bjs-deficient rats in the group 2
The spermatogenic cells were more severely impaired and many Sertoli cells were detected.

1, interstitial cells. H&E stain, X 330

4. PRI=SZOFEH

TUNELRBEMGE L2287 7 4 YOI 2 RBMICBE L 2E R, dBRBEOBHE TR - 20RH
BEEAERLN P 0Tz — 7, REBTRBLEMBIICT R ADAbN, REB2 LHEL
TRZHIZBWTI ) EHEICAON: (Figs. 9, 10)0 LA L, BTFHRO EOBRBOMIZIZT R b —
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5. MEOREROEL

SRR BT AT OMIBME I, MARIBESh, EMMEDEEICHSAL TV, RZH
TS OHE K E RENALND, BHHoBE EiERBO oz o7/ (Fig 11)e RZ
BTt LAMMROBISHEMT 2EAFEO SN, T2, TAMATU Y OMAPRELRME L7
B, RZBE1TIZ53+437pg/mle, HEREED30+090pg/ml & NERZASNED o7

Fig. 9 The TUNEL staining of the tissue section of Fig. 10 Transmission election microscopy (TEM) of
seminiferous tubules from Big-deficient rats in the spermatogenic cells from testes of Biz-deficient rats in
group 1 the group 1

Methyl green was used as a counterstain. Arrows indi- Occasional apoptotic cells were noted, and electron-
cate some diaminobenzidine (DAB)-positive cells. X 330 dense and intracellular inclusions were common. X 5200

Fig. 11 Transmission electron microscopy (TEM) of the connective tissue
between seminiferous tubules from the Bjo-deficient rats in the group 1

Many interstitial endocrinocytes were occupied. X 4100
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