Original

Translation

As in most other mammals (6, 15, 44, 50), penile erection in the rat involves two components of the
penis (Fig. 1). Straightening and lengthening of the penile body, which is normally flexed
posteroventrally, result from vascular filling of the paired corpora cavernosa. Vascular actions in the
corpora may be augmented by contraction of the ischiocavemosus (IC) muscles (Fig. 2D).
Anteroflexions, or "flips," of the penis are essential to effect penile insertion during copulation, and
excision of the IC muscles virtually eliminates flips and intromissions (22, 40, 41). Erection of the
glans, which, when fully engorged, resembles a bell or “cup," is due to vascular filling of die corpus
spongiosum, supplemented by compression upon the penile bulb at the base of die corpus spongiosum
(Fig. 2 C) by the bulbospongiosus (BS) muscles (Fig. 2E, F). Removal of the BS prevents the formation
of cups, but lower-intensity glans erections, presumably of stricdy vascular origin, are maintained (22,
40, 41). [We use bulbospongiosus (51) rather than the more commonly used bulbocavernosus, which
refers specifically to the ventral BS.
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FIG. 1. Schematic representation of erectile bodies of the rat penis, delineating the separation between the corpus
cavemosum and the corpus spongiosum. Reprinted by permission from (22).

The dorsal BS is traditionally called the levator ani (LA, Fig. 2G)]. This evidence for the erectile
functions of the IC and BS has been supplemented by electromyographic (EMG) recordings from these
muscles during penile reflexes evoked from spinal rats, demonstrating that the IC and BS are active
during flips and glans erections, respectively (22). Information is lacking on the activity and
coordination of these muscles during copulation and on how the muscles act mechanically to am plify
penile erection. These functions are presumably similar to those in other species (2-5, 20. 21, 38),
but thereis, a need to better correlate the information on genital structure and function. The goals
of this study were: a) to examine the structure of the BS in order to clarify its mechanical
influence on the penile bulb: b) to explore the functional significance of anatomical differences
between the parts of the BS; and c) to record EMG activity of the BS and IC during copulation
and reflexive erections in order to determine their coordination.

METHOD
Subjects and Housing

Sexually experienced adult male rats (Blue Spruce Farms, Altamont, NY) that reliably displayed penile
reflexes in preoperative screening tests were used. Prior to surgery, animals were housed singly in
35%21x21-cm wire-mesh cages. Males implanted with EMG electrodes were maintained singly in
26x48x16—cm plastic cages following surgery. Lighting was on a 12:12 LD cycle with lights off at
1100. Commercial pelleted rodent chow and tap water were freely available.

Kak u y OGonbIIMHCTBa Apyrux miexkonurarommx (6, 15, 44, 50), B 3peKkLUH [10JIOBOI0O YIEHA KPBICHI
3a/IeCTBOBAHbI JIBE COCTaBHBIE YacTH I0JOBOro wieHa (puc. 1). BeipsmiieHne u yanuHeHue Ttena
MIOJIOBOTO WIEHA, KOTOpOe OOBIYHO CTHOAeTCsi MOCTEPOBEHTPAIBHO, HPOHCXOAUT B pe3yabTaTe
HAIOJHEHHs COCYZIOB TTapHBIX KaBEepPHO3HBIX Tel. COCyIUCThIC MPOIECCH] B TEAaX MOTYT YCHIUTHCS U3-
3a COKpaIeHHs celanuiHo-kaBepHo3HbIX Ml (CK) (puc. 2D). AnTepodiexcun, Wi «IepeBOpOTED
MIOJIOBOTO WJICHA, HEOOXOAWMBI I TOTO, YTOOBI BIMATH HAa BBEJCHHE IIOJIOBOTO WIEHA BO BpPEMS
crapuBaHus, a uccedeHne CK MBI IpakTHYECKH MCKIIOYAeT IEePeBOPOTHL H MHTpoMuccHu (22, 40,
41). DpekIms roIOBKY, KOTOPast IPHU MOJHOM HAIIOJHEHUH KPOBBIO HAITOMHUHAET KOJIOKOJ MITH «YJaIlly»,
MIPOUCXOJUT M3-32 HAIIOJHEHUS COCYIOB 3aMepIIero ryouaTtoro Teia, a TakkKe IPH  OJHOBPEMEHHOM
CaBIMBaHUs JIyKOBHIIBI IIOJJOBOTO 4ieHa Yy OCHOBaHHMs rybuartoro tema (puc. 2C) Oymsbo-
cnonruo3ubiMu Mbiamu (BC) (puc. 2 E, F). Yaanenne BC npenorBpamiaer oOpa3zoBaHue yaii, HO
OPeKIUH TOJIOBKH ¢ 0ojee HU3KOH HMHTEHCHBHOCTBHIO, KOTOPBIE NPEAIOIOKUTENBHO HUMEIOT CTPOro
COCYAMCTOE TIPOUCXOXKICHUE, coxpaHstoTes, (22, 40, 41). [Mel ucnosnbzyeM Oyavbo-cnoneuos (51), a
He GoJiee MIUPOKO UCIONB3YEMBIH 6)1600-KasepHo3, KOTOPBII OTHOCHTCS KOHKPETHO K BEHTPAJIBHOM
BC.
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Puc 1. CxemaTnyeckoe H300pakeHHEe IPEKTHIIBHBIX TeJl OJIOBOIO 4IEHA KPBICHI, TIOKA3bIBAIOIIEE PA3IC/ICHHE MEXTY
TEIEPUCTBIM TEJIOM U I'yo4aThiM TesoM. [lepeneuarato ¢ paspemenus (22).

JHopcanbuyto BC Tpamuimonso HasbiBatoT levator ani (LA, puc. 2G)]. DTo [0Ka3aTenbCcTBO
spextunbHol (yHKIMKU CK u BC 6bu10 nononseHo snekTpomuorpadudeckumu (OMI) 3anucsmu 3THx
MBIIII] BO BpeMsl pepieKCOB MOJIOBOTO 4IEHA, BEI3BAHHBIX Y MO3BOHOYHBIX KPBIC, IEMOHCTPHUPYS, YTO
CK u BC akTuBHBI BO BpeMs IEPEBOPOTOB M 3PEKIMil TOJIOBKH, COOTBeTCTBeHHO (22). Her
uH(pOpMAIMH 00 aKTUBHOCTH M KOOPIMHAIMH 3THX MBIIII] BO BPEMs CITAPUBAHHS M O TOM, KaK MBIIIITBI
JeCTBYIOT MEXaHMYeCKH, 4YTOOBbI YCWIIMTB 3peK IMI0 II0JOBOTO wWieHa. OTH (QyHKIWH,
TIPEATIONIOKNTEIFHO, aHAJOTUYHBl TAaKOBBIM y Jpyrux Buuos (2-5, 20, 21, 38), Ho cymecTByer
HEoOXOIMMOCT B JTydIlel KOPpENsuy HHPOPMAIMH O CTPYKType M (PyHKIuMAX reHutanmii. [lemsamu
JIAHHOTO WICCIIEZIOBaHUsI OBUIM: a) M3y4uTh CTPYKTypy BC ¢ 1enblo BBIICHGHHS €e MEXaHHYEeCKOro
BIIMSHUS HAa JTyKOBHILY IIOJIOBOTO WICHA: 0) M3y4nTh (DYHKI[MOHAIBHYIO 3HAYHMMOCTH QHATOMHYECKUX
pasmmumnii Mexay dactsmu bC; u B) peructpupoBate EMG-aktuBrOCTE BC M1 CK MBI BO Bpems
CriapuBaHus ¥ pe(ICKTOPHBIX IPEKIH, YTOOBI ONPEAETUTH UX COTTIACOBAHHOCTS.







