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STUDIES ON THE HUMAN RIB CARTILAGE*

Report 2. A Histological Study of the Human Rib
Cartilage in Relation to Aging

Kenji NISHINO

(Received for publication March 14, 1970)

In the previous paper, histological findings of rib cartilage were studied in order to elucidate
its mode of calcification and ossification on the X-ray film. In the present study, a further
histological observation was made on the changes of stainability of the ground substance,
atrophy and uneven distribution of the cartilage cells and the deformation of vessels in relation
to age.

The vessels were found in the rib cartilage of fetus and infants. This finding was contrary
to the Patten's observation stating no vessel was found in the growing cartilage. Various
changes appeared on the structure of *“canal” (the lumina in which the vessels penetrating
ground substance of the cartilage situate) in the cartilage of puberty such as fibrous, granular
and cartilagelike transformation or their mixture. In the middle age or older, enlargement of
the *“canals” with appearance of osseous or osteoid tissue on their walls with disappearance of
the vessels and the appearance of fatty and bone-marrow tissue in the lumina were noted.
(Fig. 1)

The following changes in the stainability of the ground substance of cartilage appeared
first in puberty; namely, pinc halo surrounding the cartilage cells by Azan stain, black one
by silver impregnating stain and dark purple ring between the halo and cartilage cells by
Weigert's elastica stain (Fig. 2). In the cartilage of the middle age or older, red halos by
Azan stain were observed everywhere, which correlate likely with the calcium deposit in the
cartilage, since the granular substances stained in blue by hematoxylin and in red by Azan
were found in the rib cartilage showing evident calcification on the X-ray film. From the
above findings, it is likely that the calcification of ground substance of rib cartilage begin in
puberty.

Fibrous transformation of ground substance of cartilage was noted slightly in infants,
showed gradual increase with age, and after puberty, it was markedly found.

As shown in Table, atrophy of the cartilage cells appeared in puberty, and it increased in
degree with age accompanying disappearance of the nuclei. Uneven distribution of the cartilage

cells was noted with atrophy of the cells in the middle age or older, and it was prominent in
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senile age.
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The columnal zone of flattened cells in the growth zone which correspond to the epiphyseal

cartilage plate of long bone was thiék in fetus, decreased in thickness with age and disappeared

in puberty.
disappearance of the columnal zone. (Fig. 3)

The cystic zone of hypertrophic cells also disappeared slightly later than the
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Table. The Changes of the Cartilage Cell in Relation to Age
Type of nucleus Morphological changes of cartilage cell* Uneven Number of
1 o ] v distribution | cche per
Age normal shrinkage atrophy pycnosis g:g&ze;z;;’:f. of cells (10x40)**
44 No treatment 129 54 0 4 13
days Decalcified 7 136 3 7 47 — 150
3 No treatment 161 9 1 4 25 )’ B
months | Decalcified 19 88 2 12 79 - ‘ 100
6 No treatment i 180 6 0 2 12
months | Decalcified : 25 92 2 3 78 - 90
7 yrs 0 43 12 50 95 — 70
10 0 20 5 56 119 + 40
17 5 23 20 104 48 + 30
29 0 0 9 70 121 + 20
40 0 0 10 110 80 + 20
53 0 0 8 80 112 +H 20
72 ‘ 0 0 17 0 183 + 20

Notes : * Distribution of morphological changes counted among 200 cartilage cells.

** The mean of cartilage cells in 3 visual fields.
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Fig. 2. The Changes of Stainability of the Cartilage
Matrix in Relation to Age
Age @ Normal nucleus
Stainin 6 yrs. 17 yrs. 29 yrs. 40 yrs. | e Pycnosis
method O Disappearance
e Y ~ Pink
Azan @ 1\®/ @ Red
........ ) f"’\ iy " , ," : V44 0f)
. N .
Silver (O) LQ, "»94' ¥ Black
Elastica @ O @ Dark purple
ey
o @ © Viels

B M5 HER

CABRIEVHEWL D EED TikiehDTe T
feib HE thAIiZ LA TB~<5 & 5 ik
BIEHRED HRIeDTHBo
XMEXCH LM BIKILEDOED Hhic)
B (44 B, 53 Buds LTA76 W) DRUK HE J
GRAYRRTS L, XMERDOAKBEICS
45 AR ABAH, osteoid H D\ i # il
ROKLRMALBD Hh, EORMLCHERE
xx L AERRBRIBDbhi, CORFE
ML ATARS L, BB KAML SEL
Tkbh, SEIhi-@lpOBFOMCL
RTHVEMBER LTV oo MUBRKTEY7

VAL TOEERFEL LEHDAALRIA, Mg
EELCERCHRIC 7S XA FOERY L 5 EANED
bRIeDIE 17 BDERTH O, 29 BUBICIZZ DR
DEREDOL HFHiXipL L b ot

3. @B IBMR

BRE»OAVENE TRERIBRICE LD THLBY
DT e, 1T s L 7 vicibhice v
7EDRC—HLTHRYLERNTADL Lt 29 BT
EEY L DRITIBEBEH LI, 40 RETE 5 L, Mg
FBELLBY (Thbb=F AFHHuE CHREC TS
;7)) UAOERIIBECHSBY LI 5Kk,
BOWMITLIXPTD bhich ol

4. HE REI3MA
BREAGLVERE CIER =42 v THRCHEL
VIR EDN, 17 ETXRCEE L -XE M
MR D, 29 TR DR 13 < AT
R h, LMD AT Tl BEEOMAE
BELEDLOHITKDI, 0 BT 2B, B DA
CRECREFOILENRYEARCED Hh, £0OHE
BREED MHEDK BTV TR LBV EMEYRLT
W oo

5 7Ty VERABICILHE
RECLARFDHIT7F vRECILPUT VW3, 7
¥R TEFLRCRESRFIIAETIL 2L AL
YV IrBREEDN, Yk ) AOFERNELLHTAH
5 ETEDHRBIFITRR Lo

V. BEBEEXBEORIKIL L RHMEL

1. HHOAKIL
BRECLROMEKBIKLILDT, EBEKTH 2
REF—ARNKFHZENTERY, SEUBKCD LB
e THK Lisuiiniehotc, BKThisas
WILE LIcBRKIZBREAT 50 L > THRIKER
AL 2y LD (ATHRY 132 HBR), &k
FETHITORRUEYBERE TR DL LHTE
oo LA LENRLAKILXZHETE S X 5KFTRMA2

Pt ThH L, BHEKREYL Y, HRE
TIRAYHRL DTV,

+Cic . WKBEBOREEDEMEIEL] OH
hRIX 5T, 17 @O7¥ viaEACII @l Y @
v raoln, FRETINEOE VI OKIC—&K
LTHBRORNAD bIIcDTH S0

LEDRRENS, 7¥VvRETE Y 27E85LDVILHKE
wih, FRETHRYLEDLIHORRKEL LV IZERR
DOEBERFIAEKILEFD DR RTOTIRRIWTHhY
L, COBWFIHIAEREFCLFOLIHERICELLTW
iR ThoLBbhi,

2. EHEOBRHEIL

FLEHRDOIVFFRAIAEMLTHENRL IR TV EE
Ahb, BHECCBELTREC 7 vREEKIZOWT
#ﬁ Lf:o

EBREOBRMIREL (WbPB7 AR MMEEE) 118
ERC T CREBECALR DM, 17 EOEK 1T L EH
IRHHh, ToHmBe & by RLY,

17 EOEXRCXRFERICREIOLETAR I BERK
BLEXLEBMENZORI, ZOWEORIF LA K
Th5E, BECRECEREISOTWBDTIRLT, #
Fep i okGVBENTILL DV IRICEETOTW 3
TeH2hkt LTRFCAZIDTHB, DX 5/cME
DODARMIIZ] 27c W LE=DOKEEBELRED LR, Zh
LDV TFhIFECEBBER LTV o Thbbik
IEMR BB ML VIXNALRLTED, M
HELTEKAB(acuna) 223 & 2T 5 D b D7,
MR HEERTHE, FOLLITBHELLTDE, MEL
T HRD FCRTIORBICHE D THR X ARIEY:
FORMLEBE R LT o,

20 RCREBRFEOINCBESLKE Y 5L
Zigotc, £ LTRECKREDLEICH RN IS B
CHHVWREBECADLABDT, 17 BCH~ T FEER
B HR L 1o RERECTIIREERKI ¥ XTI AR
bhi,

40 U ETXEBE I b OIEOKRECRIZ IS i



1970%6 A

b, BB E L IRIELhDO¥
i1 b o) ol

BRETERD LRMEIHEREL LOT))
SR EoT I,

3. XHECZDLhEOMOE(L

20 R EOEXR I, AKL R
ORI KA IO A TeD
o, TiebbBE#EDKRL ool
BRED bRt TOX S i
MRAIBED LR TL EHDTHENLT
52T, ThbLIXEVEER KRk
HHAVREBEEAERLTW I, 7¥ v
RETHRDLEREY LTS, B
FhRRERLIBISHIIEE, 8
BIVKRLEREADBOLTF LW
5X5KA—EXTLHBIICIOTR
RBPE D HER LI, HE Hua Tiz
ZDX5WAE bl vy
EDTED, HEEERIZEOTW
hotc,

ZOXSKEREDL LD TV LAY L AK
LB L DBIRIZIZSE h Liguw2', HBORE L
BHERELDOTW BBV oW EBbh i,

V. WEERERHDOERVEL

HIMKBFORREHEZOVLWTHRE LIcLoAYELYD
THABELRDAY THDOlo BERBIZRETRLEL,
AHRTiZdlc h BEho7chd, 10 BT < ioh, 17
B TIRED bhichols, IRl 20 & - A% TR
bdbhic,

R 3ik 10 » AREDOHEKBERRHE OBRTH S, &
ERBOEREKEHRL diaphysis D RICEFET 513
ThoH, KEDOREHIME L WKERTORKEIZ
B85 LT\ 5, KB ORRHIC OV TIXRERDIRLESE
PEBFORBIEBIIN DT, CZRHEDRY v F
k7 I

-- The growth ------..,

% =

HFRHOIDXANKEOBRBESTOABFN R Y %
BOHKEZBVWTHR LTV 5, Rfatkiz HE 5 XUV
Ve ¥—-V VOHETH D BRAHEIOVWTIL, FI
B LBEUMBRbA D THMEREY LTV 54, £
hickse, BRESOBHASIE 20 X AAEH, 25~
26 BMCTABMAMTERL, 30 ETIXLGIC B, AL
hizk LTw3,

¥ 15~16 KT A LAKIE, 7ARR MEHHE
DHBVEE D, 25~26 KLAKRIC/c? L AKIEE 12 &
b THL L 5o B 1 MEKE TIXEEASIE I EE L
TR BEY, 18 KTTTRERLTWB3D

Fig. 3.

189

Schema of Growth Zone of Rib-cartilage
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