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Morphological Studies on Kidneys of Japanese Serows,
with Special Reference to Distribution
of Intrarenal Arteries

Nachiko TAKAHASHI, Makoto SUGIMURA, Yoshitaka SUZUKI
and Yasuro ATO]JI

Laboratory of Velerinary Anatomy
(Received July 31, 1986)

SUMMARY

The kidneys of 344 Japanese serows were morphologically observed, with special attention to
distribution of intrarenal arteries by use of resin specimens. The kidneys, approximately 70 g in
average weight, were superficially smooth, and had a common papilla. The right kidney was bean-
shaped and the left one triangular. The shape and histology of the kidney in this animal were basically
similar to that of small domestic ruminants.

The left renal artery was longer and arose more caudally from the aorta than the right one. The
renal artery was divided into cranial and caudal branches at the hilus, the branch of which generally
subdivided into six interlobar arteries. Based on the branching pattern of interlobar arteries, eight
types of T a—1 d and II a—II d, were suggested. In the present observations, six types were
distinguished among them. The basic type of intrarenal arterial supply was II a, in which the cranial
branch subdivided into dorsal and ventral rami and the dorso-medial ramus derived from the caudal
branch. Several capsular arteries originated from the renal and lumbar arteries, or the perforating
artery continued from the interlobar artery.

The juxtamedullary glomeruli were larger than the subcapsular ones in size. The capillary
arrangement of glomerulus showed two semispheres and two layers of which the inner layer was
partially covered with an outer layer like that of a goat.

Res. Bull. Fac. Agr. Gifu Univ. (51):137-150,1986.
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EBFBREERBIRD D OSIEHE L D SBEETEL, Lorb AL D SEH - 7. BEIRZEFI N Tl
WAL L, BRI, BEAEECRE L Cote, T, EREIRIE TS 5% 6 K,
SHI2ADH T i, BT SRR OG5 &, SHPR OB REN S, BRSAERXr Ta~d, Ia
~d D 8RNCER G Lct, ZD I BbRIELI DR 6B D, 5 Th =k v 5 £ Hh O b AN
B, i EEEC L, SRR A S ATTaRCh - 7o, WIS AT 5 EIRO i3,
FERIBIIR S 55l U T A 5 perforating artery 23546 L Cu 7o,

FHIEOARKEIKERBOL DL D AL, TrABREI T FEM, M4t EBic, vFoEulL
7= partly covered DIREETH HEETF 29 bt '

&

=k v 5 & h (Capricornis crispus) \IARFME— DB v o BHBALEM T, B KREEWCIEES L
Twbd, =k v AOFRICBEL T, BT 5BREEEOEEREZEH L T, Fo3kkiE
HERIT 5 Riney 0 T isbn TV 523, BIEBAOFRII I Ty,

FROBRBOMECHET 2HRAE BT cbh TW 58, Bicr o MEHER, v v-d ¥
F3, 7 a6 AR 22 5y bR, =V 7= 20, b= ) o OB s DA B
ERBWTH ZOBEIRO S HE ST, £ TEPIETE, =+ v £ h OBROTRER L,
FCBHIRETOERBAZWASMCL, BOKS L OLE, MBSTERLI,

MR B &

FEEHE, BEFISAGE12 A 2> B BEFI604E 3 Hich i ¢, KB IE T TR S N340l = & v 5 =+ 5 OB
THD, FMEEIRTOTHICLDY, 0, 1 2EBIV2EBEEYI2230RSL, 2BYZ %
5B DIOWTIE, IHLIYHOBEBROBEILL > Tl ~VD 5Ky L2, AR TR 2mAE S 25
S5HHX I +11 GEER), M CHER) SLOIV4HV GEEB) 038 Lo Tfsto,

EAERBIAREZER, KXERIVCEEXYHTELL, BBRkok 23, EAHREBHRE T TE
a0 133, BEIRAMOIR & #IE L ek, Bliky BRICREBCHE L CERCHAIL 7,

MR, B L= 210% 14 < ) VIECREIER, FHEciv- 5 74 VAL, #5
~ 7 pm CEYH, Hematoxylin-Eosin ¥ufs, —f Azan 4uta ks & 0f Lillie OERLRE A LT, LK
CRMEOEBRIFEEN DD VEEDO =F v h T h SFDERIZONT I 78 2 — & —CHEIL
feo MEREGNY, HEO S bEENLHLOL 0L HERBOMRRE L L, HETHHEICE L0 b 0
REMEOAREE L, TORKREFNL fo. STRRME LR REE S, HEPREH-CH 5l
DHEEXERL Lic, ~v VEREOMIE & £AEOERIBENH 2 HFEA THEIL 7,

MAEFEFT A5 7o D B PR A SR A IISGID AL EAER Lz, 5 b, KBS OHITEENR
oL EOEKR AR, AR (Mercox X Technovit) #EA L, EE DD LRI 2 20%
NaOH B CHEE I, TOERMAKDWTEZKTHE L THMERLER L2, ZhbOERITAVE
WENRAESFT DBECH A L7,

Fio, EEBETEME SEM) X 58RI, 6 FloBEICEXEIRY H& B IE (Mercox) # %4
BEA, EHEILTMEHENERZFRE, LERS XYYy b TROMBL, PETSOBEREES Y
L, WBIe, ThExEFREMETICUMNETML, $2RE(=1a—=vo=7Vv 7. IB2 Lk
#, SEM (Hf.a-9) THBZEL,

il

& S

I. Bk

(1) HWEROEZE

=RV HELHOFRITELEE T, KAIFBTH D, FEHAOEBTERR ey, LB mAL
REREET 50, EEBIEMYE»OLLE, EXREACLOMEVCEARAEL TEY, o=l
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Text-Fig. 1. Location of kidneys and blood supply in Japanese serow, ( Ventral view )
A & A’: Right and left adrenal glands, K & K’: Right and left kidneys, 1: Aorta
abdominalis, 2: Vena cava caudalis, 3: A. celiaca, 4: A. mesenterica cranialis, 5 & 5:
Right and left Aa. renales, 6: A. phrenica caudalis,

D5 b—TWEHIbRABCIEMS BN D, b5 —LiehidEHid, H—F LT 5ET,
SFHEERD, 2 ELTEBCUN I IBERZIHELTH KDL (Text-Fig. 1),

BFIRABRE CRAfEROCCEM X b kWA OMAYET 5, —F, EFRTIAfED
CRREMOCEA L D CEM ISR LR B, B TRARE BTUCBBHR, BACEER *-BEko
R AL IRE DT B,

—fiz, BROMEL, ABES N ~ZBEHEAERROBEMCH D, FimEIFEcE LB EE ok
Eh T3, EEBIE-FoBHC L Y MEIBE T2 EER T, F—8 LG TEL, $—810E
W32 & ENE~AEHEATEHREOEL X v T, ABBOBTICIZIT—FNZI .S,

EHAxAh 5L, BREOFEELY, #HEOTEHIAFRBEOKEL, TONAIEREOBEN T LRKRE
DHHENLEHIN TV D0 RBRTRD OIS, BABERXME S TIC—2CE & ¥ - L BBFAEY
BIL, IPOBEL - TBBFIREH TS, —7, BBRIEIRE o TREED T, —FKDRK
BTE~BITT 5,

BEE B OFH T, HOLERE. 28, £FIK68.88, MDLEBEREI. 62, 4ENH69.38 T, HERL
BEBTLZEREIFEDO Ao, 02D 2RI THEEIAML, KB L K- THEFHEMT S
HE A Bkt (Text-Fig. 2),

B OB K E I DOFEHE, DL TEXT7. 1cm, 84.8cm, B X3.1cm, £ T7.1cm, 4.9cm, 1.8cm,
MDA TT7.1cm, 4.8cm, 3.2cm, 5T7.1cm, 5.0cm, 2.9cm T, EX LB OWTRELEDE IR SR
IS otehy, —HEIELSOCTREBRBOT ALY AEVERCD -7, T, HEIEX, E EX
i HR LTI 5T,
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(g)r Male

: Left
80 [ : Right
60 [
40
20
0 T B st Tr 858
2-T+II 2-III 2-IV+V Age
(47) (22) (32)
(g)r Female
80 |
60 |
40 t
20 o
0 - o R R C1 S
0 1 2-I+II 2-III 2-IV+V Age
(19) (15) (26) (21) (34)

Text-Fig. 2. Relationship between kidney weight and age in both sexes.
() : Nunber of serow used.
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(2) MBHFHBE

FRIREBEIE & RAERE I X » THibh b, BEX_Boh, NBIBESELYTEE L-gaE
BE»LIY, ARIMBRMEORIC TR BT S TFREBTH -1 MORKEE LB, HE
DB EECH AL T,

Table 1 1Bk {k & RIERTBMOKE EAR LI, ABREE—BCBIEOEVERELYREL, 2 ¥HH
TV OhDNERGh T e, RBICRT 5 AREOERIL, FEEBIMABL T30 TIEEY
126.3um TH» 1oy, FHEOARE TIIFEHI4L.6um B b, L2k E MERL S 203bh 7 (Figs. 1,
2),

AALRAE S, B AR FREEY SO H EEAbD, BERET, MBI+ v ifomEs
2% EH, THERRNOEEREYRDL, MEERIREECTH -1 (Fig. 3), RBICE T 5EA
RMEOBERITFEES50.1um T, EEOEIIIF 9 ~13um TH - 2,

EALRME X, ENREE LD b0 4o VIREM DT LA SRy, THEAKEBLLY TR LI,
BB E <, B IIH T, EEHS (Fig.d), i, TAFMEL 0 b0, RET
T4 5um T, EEOE S 8 ~10um T o e,

~ YV REEORIE L OB R eiiflan b b, RYOBIERCEIHL Tk, MlaBr=1
vBEMETH B (Fig. ), ~v v REOMBIc KT 2BERE, BB CFEH19.6um, %7 EEOE IO
BB TH4~6 um TH 7,

SEEERHBEN S EESLATR ), MEERGHEET, Mg —cs s Fig d), BERIITEY
41.1pm T, B MRHEOK X & KE XD - o,

EREVRMAEANEE - THEBT D &, LRARANFLEOLNE koT, BEMAK LR IEBTT
% (Fig.5), E7c, ThIf-> TEBELIES ko TREATEAMCHO L, ZoMOMIcs W TBFLE
ED, MEABL TN XA CBRIBT LA CHEEL, BRCBITABT ERIAEYHE D Fh L
DHBELDD o1, BROBTERO T, FBCHBEBREBY IIATHEGENEEL, FoiMilic
IR EECER IR TV, ‘

II. BEOBIRET

(1) BEHEk

—f, BENRE MR E R DE =BT OB ST, BABIROKEM L Y 5, L,
FhRERLDREUMENSHLDO TR, EOBBIRTEDBEIRL » 5 ~10mm B 55 5 H T
Wi (Text-Fig. D, BBk, BERI3GIOFETEAE.5+0.5cm, £534.0+0.4cm DE X85 b, #HE
BHTHHEBBOHNRREWEHANL LT,

BFICA - BBIRGE, KETRRHML, AL B EEEO RIS ET 5, Lal, &
FRCA 2 BT BEC BITAL &L T % DA 2 fl bt (Fig.6b), 7, 05 b0 14lTiE, B
KABLBEIRE Zhd b5l d 5/ EABFIN 2 SBERBERICA » T\ 7o (Fig. 6),

Table 1  Sizes of glomeruli and renal tubules

Diameter Hef\lght. of
epithelium

Subcapsular 126.3+16.64m
glomerulus
Juxtamedullary 141 6412 4
glomerulus
Proximal tubule 50.1% 5.7 9 —13um
Distal tuble 41.5* 6.2 8 —10
Loop of Henle 19.6% 3.3 4— 6

Collecting tuble 41.1= 7.5 8 —10




142 I B B A ety 58 51 5 1986

(2) EMBIRO S A L IR

—fic, BEIROFIE LB, ThZhi 6 AOERBIREY 5 L T\ %, FERMBIIROERPSHIL,
EREDE, Mk LSS ORERNONSS L OFRONIT, Bl bHs b orBERO%RTE
LOEHOBEFCHHLTHY, HhbiEAER~, * L TEEAEHCRLThELDL 5 TH -
77

EMBIRE OS5 MREBIZE T, oD 217G Tbhs, Ric, EAEH, BAEEFHLFN6
4L, BHinb1l, 2, 3. EESEOIT, FETLROBHCSTD L, EABERE S SEBICIZE
NERNECHIGT AERBRSAONE, ThbD5 b, HOohDEMBRNE & ¥ » THIE YRS 5
HEHEE S DREE L TG R, 9, TRIAEUE B CG b0 E0h5 dDick
AL, iFEE IR, BEYIREE L, b1, HHl3, 4fRcsMmT2ERMBIR AT, HA5E)
PV ELTE L EAEAMALLNLT L0 b, TRUFPEIHE, #E, »50EF0Mrb, Tk
Bl » B bRl At 2202 X » T, 6] « MBI 4 BHCBERS Lic, Tihbb, HldH
b sborall FiREEROBASGHTZLTCHSSOR D, FikknbHsbordieL, %
o E LT 3 HEEOEMBNR (LT, &3) 8, 4 HROEREIR (LT, &4) B3BE»S
HTWwWaboRk Rl Lic, BRELT SEIBEXSGINLY, FECRHEIA L DRERBICE
VTR, EEBICR TR THD, £4Dv = — <% TextFig. 3 iR L, £HoHE% Table 2 1z
7~ L7 (Fig. 6a~f),

B L EBROSFNEA29FF, Bk & b fs: L EAR s hicw T #idb i 44 (13.8
%) Thoteds, B« BB ES T2 EZ256 (86.2%) THo1ze & HICHRIPH DS X 5
By, TEwrmwiklail (Fig 6a) & [c#Mamabhich, b, TdBRREHERN-7, —F, 11
Bz k\Tid, Ma, Ib, Ic, IId (Fig.6b~) 0 &AL -0y, [1aB 144 & SE0KER TR
4)557773\071‘.0

FEBEOSHREARUGNC S TIE, BB AR L BB TR S 6 (20.8%) D&, i
o Bk A5 G5 TRNT190 (79.2%) TH ot IHLIERFROSEIIC X 28, THRIZKV
TRlaflomnt, EFEThH -l cle, 1dRizk<, —HIEwk\cixlla (Fig. 6¢c), IIb (Fig.
6d), Ilc (Fig. 6e), IId (Fig.6f) o&MunHBSNiA, EBFEEFAEIaBNIGIERL Shot, &
fo, AHFETHEINNdEE, BERETGH SFHROEMAE 4 < HIZL TEMALLEBRICAD,
B0 b A - B EIROFIE 2 S BRI 2 H T 7 (Fig. 610),

EAEL3GIF, A2 L « BAROSE X~ TIHE 446 (83%) LKMo hkd&d, 05 bl
BRI D H A Ma BT TR A2361 (52.3%) LR b H <L, =+ v r 2 HOBRBOEAMMEEST
TH o1,

Table 2. Frequency of each type of intrarenal arterial supply

Left Right

Type kidney %Y Kidney

@24 Total (53)

o
[>T o TN © i <V}

Total

[SuY
B N0 DN v [ OO W

[N}
W N W O | O = O

11

Ul s O | OO WD
—

a0 T

Total 25

—
Nel
>
>

) . Number of cases observed.
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Dorsal

4 1
Left Kidney 5 ICranial
6 2
Caudal

Text-Fig. 3.

FH DD D &

6 5 4 3
Ventral

Right Kidney

e
&

Types of renal and interlobar arteries found in this study.
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COGBCI T, EARME b D218 D 75 (33.3%) T, ELAORBIILTL S —HT5 &
EBR DI o e, BFNCA BHNCBEICHT « B LT\ 2 610 5 b 1 flidEsaR, AnIIcH
Thoto PO 1HITE, ENINARE, HREIEOSHEI N EABRT 28R AIdETH - 10,

(3) SWEK & /NERIEINR

ERIENAR 2> 5 I DS KBRS L T (3~ 8 K), KUH L BB DR A A 5 SHEIR
3, TIHOKERNCSE S ONERMBINRE H L T i, DNERBIIREEREIC D » C2%E & RERIC 5
e L7830 LIEWVICH < 7> Tuvie (Fig. 7, R, SF, NERBROKOWE 1, SEOEE IR
Db ot

(4) SREREOHE & A MEINR

NEERIBIIRD O 5 B AMEIIRE, BEOHINCHE S & &7 MOTHRERERTIR L Tty 1 A0
AMBIRE 1T EOAKED R LTS LR ST, 5B LT2EUEDARERHRT S b 0
bdote, MAMBIROEFNICI T, AEME T cockiES 1% 5 n7 (Fig 8),

AEREOT L, HEATRTIEBEIALL K, LAOMESCHKIBOEVERETHSL = L NHERTX T, &
RECEMLEBROBMME TR I, SR L O AR A B 2 5589128 - T\ 5 (partly
covered) BT 435 szt (Figs. 3, 8),

ABRGED D MBI L, SAERE DN < T B RO BMIME BT LT 7= (Fig. 8), 203502,
FHBE ORI S B M AEIRO S, HEMEBRE L CBE Y E - T ED DL H -1, K
BB 1 AL ER LY, BPT2~3KEHIEL TE- Tt (Fig. 1, * o, (REMENRD 5k
TCREBMMELFMICHL Tha0babhi (Fig D, NEMBIRET VI SHER, SEER S H
EAMER S & < DEFED BTz,

(5) wIEHHIK

BERCOHTLBRALETH B, RbDE Lbhicbid, BEABIREEME CoMTEHRORS
DO THAL T2 b OCEBIRO —FAWE 555 b0 (Text-Fig. 1) Thot, @nicd, &
fIED IR B RESM I TH AT 5 b D (perforating artery) (Fig. 6¢) SBEIRAEFIc—EA » 7o
KO L T 5 —ERMY @R L T L0 HT550% H -7 (Fig. 6e),

Z -3

kv A EHOFREL, MONIRBERTHEYFE, VoL 0L ERMICITEL L 5me rHE
TH - T oo Stk W TIESEEO B TR ES 1,

¥, BEALEECHRICOU R RS DL, FZTE Y~ THEAPY =R h e HThEN
W, EX=ZEFEEL, Rt T, v OB LT, "ruminal surface” &MiEh 28—
BLEMT I FOLREHEOCTORHLDH VY, v F, bV oW TREVELVEETH BN, —
Ti=hvh 2o nTREOHMUIGOFHALZE LS BAINT, Bl B AHBEYREL T,
MRk Yadava & Calhoun REFKBBRED LB IC >\ CHM A E S LT 50T, SHRIER
REERHEDOBE L L (Table. 3), BEHMBEORKENKEERBOF LI h AX 2 ity <, 72X,
BAB 2, *2, sV 7 —R), UHF, Fv } LREBETH M9 iy oz o T e
BRBOAKREDOHNBKEL®, $fv¥, e VO TREECENLLS, AUREBSRTHL=FvH T
HTIDLS RAERPIEBICDRFRE N ETH oz, T, —BIZEDOKE VBT L LEREDS A X\
HECHHH, Y¥, ey ol ) HEE BERELOIBE=rv v h 2, EEEICY o ERICKA XL
ABREEHL Tl L ERBREO BB SR ERESRY oL 5 0B % M BHEEE & OBIE 1145k
BOKREIDZTHEL, THEEISKFOMIMEBEEOMIFANLEL 1255,
ARARTRIELLCOB =45V 1 22 OBHRETORARNYBESICTEEETH -7,
EBBRGEDZh LY SR, WEKEBIR, SHBT A2MELLEHRO SIS L 0 EHThHD -
LY, BEBLLTE-BOREICL - THEBERNEBETOEE L L O, —F, HEBL L1
oA X902 7 29I TEBEIRO F A E,
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Table 3. Comparison of renal histological measurements between serows and domestic ruminants

Serow Cow % Goat * Sheep *
gﬁ)‘?ﬁg?ﬁiﬂ:r Diameter 126.3 ¢m 150 pm 127pm 123 pm
Juxtamedullary .
glomerulus Diameter 141.6 141 126 123
Proximal tuble  Diameter 50.1 50 48 45

Height of

epithelium 9—13 13 11 11
Distal tubule Diameter 41.5 45 38 36

Height of _

epithelium 8-10 8 8 7
Loop of Henle Diameter 19.6 26 24 22

' Height of _

epithelium -6 5 5 4
ﬁfﬁﬁgtmg Diameter 41.1 53 42 39

Height of .

epithelium 810 12 12 10

% : Cited from Yadava & Calhoun (1958).

BEIRIZEEBC L > TEPIC BT EROFED Unte i, e b, 4%, %2, =V I/ =X,
YHE, Ty b CTRESEEE RIS v < TR, BEAEFTICRELY, ¥, v,
YEFCIXELELIE RO TWB2Y Lihl, =hvh e TCREBRIECSD SO0, Fiks
Bz, BEIAEACREELTWT, 7%, v, YFRPRFEWAS, AUSKYT330ERbcbT,
T2 Xl HDAE -V TH T,

HAR ERBIRO S, B« BEHHE 6 KOF1I2ANRH T e, ThHOHFT, My A HERT
HEFROE S D E LT, B« B OMic 2 0B FEF bR, 1 DERIA R bl & BRI
T550, 35 1 O3BEOEAPISMAT AERMBIRIHI L CTHEUPKE KL DTHH. TH
&K DHIERER OB A H HE 8 MAMER S TE 1, 205 bk b BBHRENL, FEE « B
waon, SRbEABRENOHATaBTH - o,

RIS 2 > &Y FOBBIROSMET EFAROBRBEN LSOOI SELTWAB2, FhIZL S
&, Uy OEANETIIN c BRSO L, ZOBBIISMENE < BBT, Bim, MUK, MRS
¥, PRISSmEEORT Y D, 1, Y¥F TG - BRSEL, Th»balkd 5 EREIRIETY
YETHLDORE D, HARIEERNSHETH S, Tk, YFTREBERCGADELHD Lnb,
=RV A EYHTH  BESBR LY - BERSBEHOPRHIEERTEIE LR,

BHBRS AOBRRIBREDOREXNERCEETH 52, TOMFIIMEBEOBATL > TAHTL
L —FRY, FOBRLCOVTH—HERVTWAH, EELRIERL L URUKREVRTA2ERODZ D
DEEBLTHNIET-120, ChickaBHt=kvrErh»0BRBROSHE ST, FEEZH
LBREBROWEHE A EETH ECEENDLLEE LTS, SHEHOFIRK VTS, BRI ORI « R I
T 5 L0 L ORI OEARIIHIT S S ONABRY, FTOMTFEIhEEDLLT, QFiEOHEA
B2y 35, @QEEEEIAHYT 2300 = AV AT HIRBWTHETAERESENE LR, T,
TR HAEREINRS S L CIRIET 2B L FETE 5,

U EDFRDIEA, BHENLETELTRDOLDOVETF LN,

B oM ABROF T, HCERBIRY bERENNCH % perforating artery iZe v, v, A4
2ETHLWMEDD 55, COBRIBERAERBENE LD LAVRE I K2, LOBHIRER, XixFD
REIRE,L LR - 2HEEBIRE 3YEL TEH?, —HEEHOBHIRREDOL F 21 RV TEOHK
DEILIE WO BmEDLH DY, KEKEBIRE SN BEROEZOBICIIAEIMTE L L TEERE Y
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RFZEnEB Lo,

ARG OBMTERE ICOW T, BHLR L OTES A, BRE, B8 WILECH: > Tk
RAEFENCHIEL TV 510529, SEOARECET H2HREE L —BIBT D, =4Av h e H DK%
RERy >, ey 2 Bich, v ¥icUrBompst B, RS 05 dvbitic, %70, B A
MBI M FTEFRACBIME T 2 L RS T B RAEA D DB 7e £, SHERE, TR 2407 %
BB DWAMTER BT 2 M EALETH 5,

&t £33

AP O —HI M EREH R EMBI S — WA C (61560339) 12Xk » THfsbhic, L THBEYE
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Explantation of Figures

Fig. 1. Cortex near the capsule. Azan, X 70

Fig. 2. In the cortex near the medulla, glomeruli are larger than those of Figure 1. Azan, X 70

Fig. 3. A glomerulus, proximal and distal tubules are observed in the cortex. Hematoxylin-Eosin (H-E), X
350

Fig. 4. Thin segments of Henle’s loop and collecting ducts in the inner zone of the medulla. H-E, x 350

Fig. 5. Papillary ducts in the outer zone of the medulla. H-E, X 175

Fig. 6. a—f are resin specimens of intrarenal arterial distributions. In type I, cranial branch continues to
interlobar arteries without dividing into dorsal and ventral rami, while in type II, there are dorsal
and ventral rami of cranial branch.
a: Type Ia of left kidney (Dorso-lateral view). Dorso-medial ramus leaves from caudal branch.
b: Type I1d of left kidney (Ventro-medial view). Dorso-medial ramus (arrow) leaves from cranial
branch. Cranial and caudal branches divides from A. renalis at the out side of hilus in this specimen.
c: Type Ila of right kidney (Dorsal view). Dorso-medial ramus (arrow) also divides from caudal
branch.
d: Type Ib of right Kidney (Dorsal view). Dorso-medial ramus leaves from at the junction of
cranial and caudal branches.
e: Type Ilc of right Kidney (Ventral view). Dorso-medial rami separately leave from cranial and
caudal branches.
f: Type IId of left kidney (Dorsal view). Dorso- medial ramus divides from cranial branch. Dorsal
ramus (arrow) of cranial branch independently divides from A. renalis at the out side of hilus in
this specimen.

Fig. 7. Scanning electron microscopy (SEM) of juxtamedullary glomeruli. Note Arteriolae rectae verae
originating from glomeruli. X 50

Fig. 8. SEM of a glomerulus, of which efferent arteriole continues to capillaries in the cortex. X 310
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